THE 

EXPLOSIVES 

ENGINEER 

Forerunner  of  Progress  in 
Mining,  Q.uarrying,  Construction 


lilt'  I  .i-adv  illc  milling;  disttiit  iii  l.aki'  taiiuit).  lailor.ido. 
IS  iaiiioiis  for  its  production  of  ricli  ores  of  Icatf.  /iiic.  silver, 
^old,  anil  inain’ancsc.  I'ot.d  proilnction  from  the  district 
has  .dread)  exceeded  S.)0(),(KKI.((()d. 

Most  of  the  ore  de|Misits  h.ixe  ln’eii  niineil  throni'h  sh.dts. 
anil  the  pri-si'iiie  of  large  hinlii's  of  wafer  inx  oixeil  a  contiiin- 
ons  and  costlx'  struggle  to  ni.iint.iin  drain.ige  hx  pnnipiiig. 
U’hi'ii  ilepri-sseil  iiiet.d  prii'cs  or  xxiirk  stoppages  iKvnrreil  to 
curtail  o|)eratioiis.  tin-  iiiiiies  hecaiiie  fliMiiieil.  In  Uk'k).  all 
Miining  in  the  distriit  was  discontinned.  exiept  in  the  area 
draiiieil  l>\’  the  Vak  'rnniiel. 

During  W  orlil  War  II.  metal  shortagi's  inihiceil  inti'iisixi’ 
exploration  of  all  doinestic  resources.  The  War  I’rodnction 
Bo.ird  designated  the  l.eailxille  distriit  as  a  reserve  that 
could  contribute  ni'ciled  leaii.  /iiic,  anil  manganese,  if  the 
mini’s  in  that  area  were  niivvatereil  anil  rehabilitated.  To 
eflei't  this,  the  ilriviiig  of  a  draiiiagi’  tnimel  2'i  miles  long 
in  a  southeasterly  ilirei  tioii  was  decideil  nixin. 

Work  on  tin-  tnimel  was  started  in  Decemher,  19+'V  under 
the  supervision  of  the  1'.  S.  Bnri’an  of  Mines.  I'nforesi’en 
ground  i-onditions  raiseil  costs  so  high  that  fnnils  wi’ri’ 
exhansteil  and  work  was  stop|H’il  in  .\ngnst.  194.1.  When, 
in  19.50.  a  shortagi'  of  metals  again  |X)sed  a  serious  jirohlem. 
work  on  the  continuation  of  thi'  tnimel  was  hegnn. 

The  e.xtremelv  dilfieiilt  i-irinmstances  enconnti’ied  in 
driving  this  drainage  tunnel  and  how  these  iliffii  nlties  were 
overi’ome  are  related  in  the  artii  le  heginning  on  page  '49. 
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St.  Joseph  Lead  (.'omp.iny’s  oix’rating  personnel  has  been 
experimenting  with  jnmho  drilling  in  its  southeast  Missouri 
mines  for  more  than  tvventv'  vears.  The  early  models,  hnilt 
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on  tr.iiks.  were  limited  .is  to  m.nienverahilitv  anil  ellective- 
ness.  In  1940.  tests  of  traikless  jnmiMis  were  iM’gnn  anil,  five 
)e.irs  l.iter,  a  comhination  iiiiiiImi  and  drill  was  lieveloped. 
which  h.is  resulted  in  a  1-4. S  per  cent  increase  in  tons  pro- 
ihiced  iB’i  ilriller  shift. 

Heianse  of  the  irregiil.ir  route  of  the  ori’  iMH-kefs.  selec¬ 
tive  mining  is  im|M'rative.  The  room-and-pillar  methoii  is 
I’lnployeil.  Heiaiise  ol  thi*  variation  in  sizes  and  sha|X’s  of 
the  ore  |M)ckets.  it  is  im|Missihle  to  lay  out  a  pattern  for  the 
headings  in  ailvance.  The  rock  in  which  the  leait  iKctirs 
is  a  ilolomite  that  drills  easily  hut  is  ilifliciilt  to  break  satis- 
factorilv.  For  this  reason,  extra  can’  must  be  gixi’ii  to  the 
accurate  placing  of  drill  holes  and  the  firing  of  the  dynamite 
ch.irges  in  pro|X’r  rotation. 

\  ilescription  of  the  ilevi-lopment  of  the  o|M’rating  cycle 
in  St.  Joseph  Lead  ( ,'ompany’s  mines  in  Missouri  will  be 
found  in  the  artii  le  beginning  on  page  40. 

l-'or  more  than  lift)'  years,  the  Hig  Heiiil  coimtrv'  in  Washing¬ 
ton.  embrai'ing  an  ari’a  of  more  th.in  1.50  square  miles  in 
the  southeastern  quarter  of  the  state,  has  bei’ii  a  lanil  of 
hopes  and  heartbreaks.  The  infrequent  streams,  or  water 
left  in  [xitholes  after  spring  rimofls.  were  often  fouled  with 
.dk.di.  Trees  fiavt-  been  scarce  anil  the  annual  rainfall 
averages  from  0  to  9  in. 

T«Klay  the  scene  is  changed.  Water  is  loining  this  year 
to  the  land  in  the  Hig  Hend  I'ountry  bei-aus«‘  of  the  (ailumbia 
H.isin  Project,  the  greatest  reclamation  program  ever  under¬ 
taken  in  the  Ihiited  States. 

The  overall  program,  now  Ireing  pusheil  to  completion 
bv  the  Hiireaii  of  Heilaniation.  dwarfs  imagination.  For 
years  it  has  In’eii  overshadowi’d  by  tlie  immensitv'  of  tfn- 
(irand  (aiiilee  Dam.  across  the  Cailumbia  Hiver.  Des|)ite 
the  im|x>rtance  of  the  ilam.  it  is  only  one  unit  in  a  long  list 
of  other  great  feats  of  engineering  and  construction. 

Please  turn  to  page  .52. 
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Sr^ahlaf  Troctoir  pwtt 
•ir  p«w*f  !•  w«rh  rwfwiinf  l«  ■•i-CUVI> 
LAND  IrMh^rs.  Wh«n  tK«  br*«ltin9  t*b  is 
Troctoir  mo^s  up  with  its  fronl-»f»4 
Uodsr.  Troctoir  con  bu  wsod  olso  t*  rwn 
U  Roi-CICVILAND  sMWr  Anils,  cloy 
syoAss,  bochfill  tompsrs. 


Tro<for-<*mor«»s*r*bocli  Ko«  combinotifl 

•Hors  b«f  so^infs  on  Alffinf  lobs  too 
smoll  tor  ^owof  sbovols,  too  bif  to  bo 
Aono  oconomkolly  by  honA  lobor.  iocbot 
sitos,  12*  to  22*.  Diffirsf  Asptfi,  4*  to  7\ 
Swifif,  40*  oocb  siAo  ol  contoc. 
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on  railroad  siding  fob  gives 

more  than  twice  former  footage 
for  less  than  half  equipment  cost 


AS  much  as  7S()  feet  of  hole  daily,  where  only  MX)  feet 
were  drilled  before  I  More  than  double  the  produc¬ 
tion  of  three  hand-held  sinkers  and  a  .^IS  cfm  ct)mpres- 
sor!  Substantial  sasings  on  both  fuel  and  eejuipment 
costs!  That's  the  remarkable  record  of  a  I.e  Roi  Tractair 
Mobildrill  on  tbe  Coal  River  Mining  (.ompany’s  deselop- 
ment  of  a  railroad  siding  at  tbeir  strip  mine  in  Nellis, 
\\  est  V  irginia. 

Tractair  .Mobildrill  is  a  light-weight  I.e  Roi-CLT\’F- 
I..\NI)  wagon  drill  unit  mounted  on  Tractair  —  a 
combination  .^S-hp  tr.ictor  and  lOS-cfm  compressor.  One 
man  can  drive  the  Tractair  .Mobildrill  and  handle  everv 
phase  of  drilling  —  vertical  and  horizontal  holes  at  any 


angle  and  any  elevation  up  to  12'.  Swinging  b<H>m  per¬ 
mits  drilling  4-6  holes  of  a  pattern  from  one  s|>ot. 

The  .Mobildrill  attachment  is  |ust  one  exam|<le  of  how 
Tractair’s  versatilitv  pass  t)rt  in  lower  c»)sts  and  minimum 
investment  in  special  e(]uipment.  The  usefulness  of 
Tractair  can  be  multiplied  bv  using  I.e  Roi-T.I.TN'TT.WI) 
air  tools  for  breaking  pavement,  clay  digging,  tamping 
fill.  Tractair  also  can  be  used  for  loading,  lifting,  back¬ 
filling,  snow -plowing,  etc.,  when  eejuipped  with  a  front- 
end  loader  and  special  attachments. 

Prove  this  to  vourself.  W  atch  a  Tractair  at  work.  Make 
arrangements  with  your  nearbv  I.e  Roi  distributor.  \\  rite 
today  for  j«ib-data  sheets  and  bulletins  on  I'ractair. 

»"*  -  - 
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WISCONSIN 


EVELAND  •  GREENW 

II  these  principal  cities 


C  H  ,  OHIO 


ALABAMA  BtminqKam.  Mokite  —  ARIZONA  Phoenii  ~  ARKANSAS  liMle  Rock  — 
California  Bokerifleld.  Lo'>g  Beach,  lot  Angtiet.  Son  Franciico — COLORADO  Denver, 
Grand  Jynct.on  —  CONNFCTtCUT  Mor'ford  —  FLORIDA  Jochionyille  M.omi.  Tompo  ■— 
GEORGIA  Augutto.  Oecofut  — IDAHO  Bone,  Idoho  Foils.  T^  n  Fails— ILLINOIS  Ch.cago— 
INDIANA  Ind'onapolis— lOWA  Cedar  Ropidi,  Des  Moines  Waterloo  — KANSAS  Greo*  Bend, 
Kontoi  City.  Pfott.  Wxh  .to  — K  ENTUCK  Y  Lei.ngtpn.  Lou. sv.Me- LOUISIAN  A  New  Orleons, 
Shrevoporf  ~  MAINE  Augut'o  —  MARYLAND  Balt.m^re.  Hyottivitle  —  MASSACHUSETTS 
Hyde  Pork.  Newton  Highlands.  Worcetter-<-M ICHiG AN  Detroit.  Grand  Rop>ds  — MINNESOTA 
Duluth.  M  nnoopol  f  — MISSISSIPPI  Jo(k ton  ^  M ISFOURI  Joplin.  St.  Lcuis— MONTANA 
B.II.ngs,  Gteot  FoMi,  Kohspell.  M  tioulo  —  NEBRASKA  Omoho  —  NEW  HAMPSHIRE 


Monchestor  _  NEW  JERSEY  Cranford.  K.ngtton  —  NEW  MEXICO  AlbuquerQue  —  NEW 
YORK  Albony.  B-nghomton.  Buffalo,  long  Istond  City.  Newburgh.  Rochetler.  Sougert.et. 
Syrocute.  Wh.totboro.  Woodside  (L  I.)  —  NORTH  CAROLINA  Chorlotte  —  OHIO  Cmc  n 
noli,  C'evelond,  Columbus,  Doyton,  Toledo  —  OKLAHOMA  Oktohomo  City,  Twito  — 
OREGON  Portlond  — PENNSYLVANIA  Bethlehem,  Horr.tburg,  Ph.lodelphio,  Pittsburgh  — 
RHODE  ISLAND  Providence  —  SOUTH  CAROLINA  Columbia  —  SOUTH  DAKOTA  Rup  d 
C'ty,  Sioui  FoUi  —  TENNESSEE  Chottonoogo.  Kno>vitle.  Memphli.  Nathv.Me  —  TEXAS 
Oollos,  El  Paso,  Houston.  Lubbock.  Son  Antonio  —  UTAH  Salt  loke  C.ty  —  VIRGINIA 
R.chmond.  Roonohe  —  WASHINGTON  Seottie.  Spokone  —  WEST  VIRGINIA  Clorksbucg. 
South  Chorleston  —  WISCONSIN  M.lwoukee  — >  WYOMING  Cosper 
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MORE  UTILITYI  MORE  PROFITI 


Frgnt'Ond  Ioo4or  con  bo  ot- 
tocKod  to  Troctoir  in  only  o  tow  mtnwto*. 
loom  combinot  bwcliot  ond  crono.  Crono 
foi4«  bock  oot  of  woy  wHon  not  in  oto. 
ftuckot  holds  10!^  cu.  ft.  —  Iiftin9  cogoc- 
ity  it  1000  lb«.  Lifting  copocity  of  crono 
it  too  Ibt. 


Trg«-lgc  —  A  U  toi-CLEVELAND  oir-food 
tinfcof  drill  movntod  on  m  Troctoir.  Food* 
ing  ond  drilling  controlt  oro  within  ooty 
rooch  of  opo rotor.  Tho  mobility  of  thit 
onil  mokot  it  idool  for  mi»d-|ocking  ond 
mony  othor  opplicofiont. 


RgdiliNigg  Roplocing  tho  bockot  on 
tho  loodor  with  o  bockfill  blodo  oddt  to  tho 
vorioty  of  iobt  o  Troctoir  con  hondlo.  iock- 
fill  blodo  it  6'  wido,  mold  boord  it  }'t* 
high.  Moximiim  lift  obovo  groor«d  it  1'4*. 


(  M  >11  111  111  M  1  >1  MINI  S 
I  s  l>l  r  Ml  I  Ml  M  1  >1  I  HI  |\  11  liK  111 


A  Hi  u  ,,l.y 

IN  \N\nl  N<  INI.  llic  ,i|l|M  iMltllK'Ilt  III  |llltll  J  I  mill  \  .i> 
iliil'tliii  III  till  linn  III  III  Mini's  I  S  I  )i'|).iitini'iil 
III  till-  lliti'lliil  nil  NiiM'IiiIii'I  III  I'lnl  I’lrsldriit 
liniiMli  ( iiiiiiiiriili'il  ill. it  Ml  I'  liilii's  "is  mil'  III  till 
XMltllls  lini'llllisl  S.lll  t\  I  Xpi'lts  .111(1  .III  iiiilsl.iiiiliiii; 
(  .iii'i'i  ('iii|)lii\ ('  III  till-  ( .iiM'iiiiiiclit  (  l\  ll  Scr\  uc 

[.Ilk  .IS  III  IS  kiiiixsii  III  Ins  .issiK  I. ill's  .111(1  liiciids 
vs.isliniii  III  Sli.iiniikiii  Niiitlinnilicil.iiid  <  !iiniit\  I’liili 
sxK.ilil.i  Niim'IiiIm'I  21  ISS.‘)  till'  sun  iil  |ii|iii  I'  .ind 
Hii(lt;;('l  (  linm;\  I'(iiIm's  Mtci  linisliini>  llic  i|;i.iinin.ii 
1^1. nil's  .ll  St  I  dw.iids  I’. IKK  III. d  SiIkhiI  .ind  two  M  .iis 
III  liii;li  SI  liiHiI  III  ( in.il  r(i\xns|ii|i  \iiitliniiil>i'i l.iiid 
(  nnntv  III'  iilil.iini'd  .i  ti  .ii  lin  s  i  ci  tiiii  .itc  .it  ki'Xstoni' 
Sl.itc  Nnini.d  SiliiKil  III  kni/lnwii  lie  t.ninlit  in  flic 
|)nlill(  SI  liiKils  III  (  ii.d  lii\Mislii|>  dniliit;  tlic  next  txxn 
XI'.IIS  .iltci  xxlilili  lie  ('innllcd  .if  I’l'lilisx  I\  .llli.l  St. iff 
(  nlli Xf  ni.idn.itinn  III  l‘lll  witli.iliS  in  niiniiii; 

\t  till' .11^1' III  ten.  |.ii  k  XX  III  kill  dm  ini;  siiininci  x.n.i- 
tiiin  niiintlis  .is  .i  liic.iki  i  linx  in  .in  niidi  i ^iiiniid  .intlii.i' 
I  itf  iniiii  I  liiiiiifliiint  Ins  si  IkhiI  xi  .iis  lie  ('iintinni'd 
xxniknii4  III  till'  snmiiifi  miintlis  in  tin-  Iih.iI  mini's  .is  a 
l.iliiiii'i  nmii'i  ,nid  I'numci  i 

I  nlliixxini;  Ins  ^i.idn.ilinii  liniii  I'l'nii  Sf.ilc.  lie  ir- 
Inini'd  til  Ki.d  11111111114  xxnikiin^  in  'i  xi  i.d  I’l'imsx  lx  .nn.i 
.111(1  (  tinii  nndi'i i4Kiniid  |>i(i|i('iti('s  ,is  iiiii'in.m  iniiii  i 
|nniiii  nniiinn  I'linnii'i  i  scnini  miiiini;  cii^ini'i'r.  .nid 
|ntn(i|).d  11111111114  ('m4mi'('i  In  I'lliin.iix  I'll'  V  |,uk 
Ii('i4.m  Ins  Inna  .mil  (  xi'iillnl  .issik  i.itinn  xxitli  llic  I'.  S. 
lime. Ill  III  Mini's  .IS  .1  liisl  .lid  milii'i  I'xxi'lxc  ximis 


l.ili'i  Ilf  xx.is  m.idf  sn|M'i X  ismi4  fiiUnni'i  iil  tlic  S.dftx 
Dixisiiin  .if  riltsimrali  In  Scutfinlifr  I'Ml  lie  xxas 
|iiiim(itf(l  til  till-  jiili  III  iliifi  minmi4  ms|>f(t(ir.  niidi-r 
till'  iifxx  lx  .nitliiiri/fd  (  ai.il  Mini-  ltis|)f(  tiiin  and  Inxcsti- 
•.4.ifi(in  \(  I  III  M.ix  7.  I‘)41 

illi  till'  I  ri'.itiiiii  Ilf  till  Mnifr.il  I’rndiiftinn  Sci  iintx 
|)ixisi(in  III  till  linif.ni  |.i(k  xx.is  tiansli  rri'd  to  W'asli- 
iiiutiin  to  diifit  Its  o|>fialions  llis  rfS|)oiisil)ilitifs 
nil  Indfd  tlic  sn|>frx  ision  ol  fii.d.  inct.il.  and  iioiimi'tallif 
nniifi.d  11111111114  inst.ill.itions  sm('ltini4  and  mftalliiri4ifal 
|il. lilts  .111(1  ijii.iirifs  I)mini4  txxo  xxoik  sto|)|).ii4fs  in  tin- 
.nitin.ii  Itf  r('^ion  m  I'tid  atid  l‘H.”).  In-  xx.is  appointed 
.intliiai  Itf  i('i4ion.d  111.111.1141-1  liir  tin-  Solid  l-'iifls  \dmin- 
isti.ition  o|)i'r.itini4  out  ot  W'ilkfs-H.irrf.  to  insiiri-  mi- 
mtcrriipti'd  prodiiftion  ol  tiial  (liiritii4  tin-  war  vi-.irs, 
r|)on  till-  fiinipiftion  ot  tlii-sc  assii4nmfnts  in  Mav.  I^IIS. 
Ilf  rfinini-d  to  tin-  linri-aii  s  lifadi|ii.nti-rs  in  \\'.islnni4- 
ton  to  lii-fonif  (liifl  ol  its  lli  .iltli  .mil  S.di-tv  lirancli. 
( )n  \o\fml)('i  It).  I‘).al.  I‘r('si(l('nt  'rriiman  appointed 
Inin  till-  diifftoi  ol  the  Hiiicaii.  rlie  appointment  was 
loniinned  lix  the  I'.  S.  Seii.ite  on  l•’el)rnarv  20.  10.52. 

In  siipeix  isini4  lie.illli  .mil  s.detv  ai  tix  itics,  Mr.  l-'orhes 
xisitfd  the  principal  coal,  metal,  .mil  nonmct.illif  mint-s 
III  the  foimtix  .  I'lider  his  direction,  moie  th.in  I  (KKI.OtK) 
men  in  the  mining  indnstrx  haxe  receixed  instrnctions 
III  lirst  .11(1.  .111(1  .ipproxini.itelv  .50.IKIII  of  these  miners 
h.ixf  heen  ti. lined  in  mine-resi  iie  xxork.  lie  is  tin-  author 
Ol  lo-.inthor  ol  ni.mx  liniean  piihlications  on  niine 
hf.dth  .111(1  s.detv  and  h.is  i-ontrilintfil  mnnerons 
.ntiiles  on  ifl.ited  siihifcls  to  ti-flmical  m.ii4a/m(-s  .mil 
ti.idf  joiirn.ds. 

Mr.  |-'orl)(-s  is  president  ol  the  |osi-ph  \.  Holmes 
S.detv  SiK'ietv;  chairiii.in  ol  the  training  and  education 
division.  I'ederal  S.detv  (aiimcil.  |)roi4ram  chairman, 
co.il  minini4  section.  N.ition.il  Salctv  (!onncil;  a  past 
piesidfiit  .111(1  a  nieniher  ot  the  dual  Mining  Institute 
ol  Vmerii-a.  I’ittsl)iiri4h  do.il  Mining  Institute.  West 
\  iri4ini.i  dual  Mining  Institute.  National  Mine  Hesene 
\ssoci.ition.  .ind  of  Mine  Mesene  V  eterans  of  the  I’itts- 
liiiruh  District,  p.ist  (-h.iirman  .ind  a  niemher  of  Wash¬ 
ington  S.detv  SiM'ietv  .  .mil  a  niemher  ot  Mine  Inspectors 
Institute  ol  Vmerica.  .md  Mononi4ahela  Valiev  Minini4 
Institute 

|ohn  I  l-'orhes  m.irried  Irene  I..  Miidd  on  March  2fi, 
1017  in  I’ittshnrg.  Kansas,  Tli«-v  have  two  children: 
Mrs  M.irisse  I..  West  ol  I’ittshnri4h,  Peimsvlvania.  and 
|ohn  W  l-'orhes  ol  (dievv  dhase,  Marvland.  The  lamilv 
home  is  liK  .ited  at  'l-iOl  M.issarhnsetts  Vvenne,  .\.W.. 
VV  .ishini4ton  D  t' 


JOHN  j.  KOKlir.S 
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iiiK  i:\>M.oM\ KN«.iM-:i';K  ♦  iiKV<>ii-:i)  TO  i>4:ki:asi.m;  kfucikx;^  am) 
''ATFM  l>  IIIK  MIMX;.  yl  \KK^I>(;.  AM)  KO  NSTR  I'lniO.N  IMIISTKIES 

d  i  I  €>  r  2  a  1 


/\  l.iMtk  hI  DyiiHiiiil**  Prir**)! 

\\  <  ll.ix  I  (  OIIIIIK  till  <1  I  M  •(dll'  III  tll<'S|-  (  tlllllllllS  til.  if  IIK  ir.i> 
lll'4  till'  I  III!  II  III  \  III  llv  ll.llllltl'  IISII.lIK  lIlM'X  lint  I  I1.111141'  Its 
.i|i|ii'.ii.iiii  •'  It  liMiks  null  li  till’  N.iiiii'  tiiil.iv  .IS  It  dill  lints 
M  .iis  .l^•l  I  li.it  s  \\lis  lii.iiis  |>i'ii|)|i-  .III'  lint  avs.iir  nl  tin- 
liii|iinM'iiii’iits  tli.it  li.iM  lii'i'ii  III. nil'  III  tnil.iv  s  piniliK  t 

I'mi^ii  ss  III  till-  III. null, u  till!'  nl  il\ ll.llllltl'  IS  nli\  inns 
III. Hills  tn  II  SI  .III  lii'is  ss  liii  (li'S  isi-  nii|)ins I'lni'iits  .iiiil  di'iiinn- 
sti.iti-  till'll  s.iliir  lis  I'sli.iiistis  I-  ti'sts  .mil  tn  nsrrs  ss  lin 
III  III il  till  |ii'i till  ni.ini  I's  .mil  ( lists  nf  ds  n.nniti'  nsri  .1  iiinn- 
lii'i  nl  SI  ,11s  Milliniis  lit  dull. ns  .mil  niitnid  linnis  nl  iiiti  ii- 
sisr  SI  ii'iitilii  rtlnit  li.isr  liiniii;lit  iiiihIi'iii  lisi'd  I’vplnsis i-s 
tn  till'll  |iii'si'iit  rlli'i  tis  I’lirss  .md  I'lniinins  \t  tin-  s.mii' 
tniii  I'Sjilnsis IS  ni.iki'is  li.isr  sniii'i'ilrd  in  ki'i’|inii^  dnssii 
till'll  I  lists  I  Ins  IS  ii'llriti'd  III  till'  ,ii'<'nni|).nis  liii;  rli.nt 
ss  liii  II  slmsss  till'  irl.itisi'  st.iliillts  nt  dsn.miitr  |)iii  i's  sniii- 
l*t  i'l  .IS  I  nin|>.iii'd  ss  itli  I  It  II  I'S  nl  ntliri  ni.miil.irtiiii'd  <41  h  ids. 

(  l‘tl'i  l‘H')  s  .dni's  ii'|iii  si'iit  MKI 


OVISI  AMITE 


10  .  .  ! 

I  31  3t  3f  31  30  40  41  47  43  44  41  46  47  48  49  10  11 ^ 

I  iistnniris  nt  tin  i  splnsis  i  s  mdiistis  1  .m  In-  .issini  d  fli.lt 
ni.miil.il  tini'is  m  tin  I  niti  il  St.iti  s  ssill  rniitnini'  tn  di  siiti' 
tin  n  irsniiiii's  iniisl.mtis  tn  llir  nn|iins  riiniit  nl  dsii.i- 
mitr  .md  tn  its  s.di'  tn  nsiis  ,it  purrs  iniisisli  ntls  Inssn 
til. Ill  ntlii'i  ni.mnl.ii  tini'd  i^ikhIs 

l  ilt-  IU.12  (’4>4ll  ('4>IIVt>llli4MI 

I  III’  I'l'iJ  (  n.d  (  nils  I'litnin  nt  tin  Vini'iii  .ni  Mniinn(  nii- 
r  ii’ss  ss  ill  III’  In ’ll  I  \l,is  ">  tliiniinli  7,  .it  till'  N I  tin '1 1. mi  I  I’l.i/.i 
Until  (  nil  nm.iti  (linn  Iln  pin^i.mi  mi  Inilrs  .1  sriirs  nl 
iji’in'i.d  mi  l  tmns  Ini  tlir  pi i  si  iit.itinn  nl  p.ijK  is  .mil  ii'|inils 
nl  p.ii  tn  nl.n  impni  t.mi  1  tn  dri  p  .md  sti  ip  niinnin  n|>ri.itni  s 
Its  mi  ll  pintimn  ntls  idrntilird  ssitli  nidnslis  .mil  nnsrin- 
mriit  Npri  i.di/rd  ciniip  Ininnis  ssill  lir  |iinsidrd  Ini  tlir 
rs.inini.itinii  .md  disi  iissinii  nl  impinsrd  pi.u  tiirs  ssitli  ti.i- 

.IS 


ditinii.d  iipnpini'iit  ,is  ssi'll  .is  tlir  .ipplii  .itinii  nl  iirss'  tvprv 
III  till’  I’spi'riinriit.il  st.im'. 

<  ,n.il  mi'll  li.isr  Im’I’Ii  ^lsl■ll  .1  ‘^n.il  (KK)  (MK)  (MNI  tniis  in 
l'i.')2  .mil  I  (KNI  (HHI 1NKI  tniis  ill  IDT.l  .md  tlir  klinw  Iril^r 
r.mird  .it  till’  l'l.')2  niri'tmi;  in  <  .ini  iim.iti  ssill  i;n  .1  Iniii'  ss.is’ 
III  In  lpiii^  till’  iiidiistis  .ittaiii  its  iinal. 

I  linsr  pl.miinii;  tn  .ittriid  .iir  iiii^riitlv  .Ills  isi'd  tn  iiiakr 
.ipplii  .itinns  till  iiMini  irsri  s  .itinns  ssitliniit  ilrl.is.  \  ii-ciMlI 
.ittrnd.mi  r  is  .mtii  ip.itrd 

lilaiit  ■  n^  C*apH  and  C’liildrvn 

\  .ii.itinn  tiinr  is  just  .iinimd  tlir  iiiiiirr.  In  tliniis.mds  nt 
SI  liniil  I  liildirii  till'  siniiniri  niniitlis  .nr  .1  timr  Inr  rsplni  ini' 
tin-  t^rrat  nntdniiis  It  is  .dsn  a  tniir  sslirn  liiiiliss.iv  .md 
linildmi^  rniisti  III  linn  jnlis  ir.irli  tin*  pr.ik  nl  tlirir  artis  itirs. 

II  IS  natin.il  tin  s  .ii  .itinniii^  si  linni  i  liildirii  tn  iir  iiitrri-strd 

III  .ill  kinds  III  iniistnii  tinn  ssnik  Fni  lli.it  irasnii.  I'srrsniir 
sslin  li.mdirs.  stnirs.  .mil  nsrs  indiistii.il  i-splnsivi's  nii  Midi 
pin|rits  IS  nlilii’.itril  tn  srr  tn  it  tli.it  l•\t^l■||ll•  rarr  is 
rsrii’isrd  in  pi rs rut nii;  lil.istiiiu  taps  linni  I’rttint'  intn  tlir 
li.mds  nt  mil  linss  .mil  uiils. 

I  III'  liislitiitr  nl  M.ikris  nl  Kxplnsisrs  s\■a^r^  .1  iii’s  rr- 
riidmi^  i’.ini|).ii^n  tn  ss.nn  tlir  pnlilir,  p.irtii  nl.ii Is  linss  and 
^nls  nt  si’limil  .inr.  nl  tlir  daiiijris  liiddrii  in  tlir  app.iiriitiv 
li.innlrss  littir  lil.istint;  i.ips.  I’nstris.  displ.is  linards,  .mil 
pi  lilts  nl  .1  snimd-inntinn  pirtiiir  .nr  .is  .lil.ililr  at  tlir  nifirr 
nl  till'  liistitiitr.  l.rsin^tnii  .\sriiiir.  Nrss  ^nik  l(i,  Nrss 
^nik  'I'lir  l.>-niiiiiitr  inns  ir.  ss  itli  tlir  titlr  "Blasting  (l.ip." 
slmsss  liill-rnlni  siriirs  nt  indnstii.d  i-splnsisi's  in  .ictinii 
III  iniiirs.  ipi.iiiirs.  nil  iniisti’iirtinn  jnlis.  .mil  lanns.  Tin- 
sinis  Innids  up  tn  .1  di.miatii’  rliin.ix,  ssliiili  Irasrs  a  sis  id. 
I.istiiin  inipirssinii  nii  .ill  ss  lin  s  irss  it  nl  tlir  dan^rrs  nf 
pi. IX  11114  ssitli  Iil.istiiii4  c'.ips. 

Drspitr  till-  rnnst.iiit  .iitisits  in  rarrsinu  ssaniin^s  tn  tlir 
iliildirn  .md  p.nriits.  .md  tlir  drrrrasr  in  tlir  nnniliri  nl 
.II  I  idriits  tinin  Iil.istiiit4  raps  rai  li  srar.  tlir  sitiiatinii  is  still 
l.n  linin  Iniulit  Tlir  Ifrtlilrlirin.  I'rnnss Is .mia,  (’wlohf- 
I  inn  s  nrss  sp.ipri  Iriids  rnipli.isis  tn  this  l.irt  in  an  rditnri.il 
piililislird  I'rlnii.iis  I  k  llf.>2.  riir  rditni'ial  said,  in  p.irt, 
lli.it  "rsris  Brtlilrlirm  paii'iit  must  li.isr  slinddrri'  d  last 
iiiiilit  .illri  till’  disilnsnir  in  tlir  C.lohc-Tinifs  tli.it  srnrrs 
nl  \\  rsl  Sidr  si  liiMillins  s  li.is  r  lirrn  pl.is  iiiij  ss  itii  and  rxplnd- 
11114  dsn.iinitr  (lil.istimj)  i  .ips,  ( )nls  unnil  Ini  tnnr  pir- 
si'iitrd  till'  ni.iiinnn'  ni  killniu  nl  nnr  ni  ninrr  Imys.  Hs 
till’  n.iiinssrst  nl  ni.nuilis.  Brtlilrlirin  li.is  rsraprd  .1  traiiii’ 
dis.istrr  ' 

Tssn  rnminrnts  .nr  in  nnlri  nn  tlir  (llohr- Tillies  rrnsadr 
till  ninir  siail.iinr  in  tlir  li.mdiinn  and  stnrin^  nl  lilastint' 
r.ijis  I'lisl  till’  nr.n  dis.istri  in  Hrtlilrlii’in  iK'tiirrrd  in  thr 
niiddir  nl  ss  intn  mniitlis.  nnt  1111131114  ^  .U'.itinn  timr.  Srrniiil. 
ssli.it  IS  tnir  ill  Hrtlilrlirm  is  tnir  .ins ss lirir  in  thr  xsnrlii 
sshrrr.  thinni4h  iir^liijrni’r  .mil  i .nrlrssiirss,  hl.istiiiu;  caps 
i.ni  l4rt  intn  thr  h.mds  nl  linss  .nid  i4irls. 


TIIK  EXIMIISISrs  ENC.INKEK 


XISKI  ll-APRII..  1992 


I  lie  driving  iif  m«>rt‘  than  tw«»  milen  «»f  tunnel  under 
extremely  diffieult  ei  reu  mstanreii  ha*  unwatered 
ahanduned  and  finnded  mSneii 


».MI:K<,|;N(  V  riMBi:KIN<.:  Minrrs  mslH-d 
s|M-i'jal  (iiiilHTs  into  plate  at  a  liiiiiiel  lieatlitiK 
I't  miles  Iroiii  the  |>orlal.  to  sii|i|Mirt  the  t  rush' 
ini;  wei|;lit  anti  to  stem  the  floss  ol  hrokeii 
nH'k  anti  sand  that  poured  in  throiii'h  every 
erat'k  in  the  seserels  Iraetiired  <|oart/ite. 


i;i)\\  AKI)  M  AISIN  and  M.  II.  SAI.SHI  KV* 


IhADMl.l  h.  tin-  M'ciii'  (it  Hint'll  nl 
^  ( .'oloratlo's  iiiiiiiii!^  liisfort,  sf.irlftl 
.i>  a  ^(iltl  fainp  in  1  S(>1 .  I'latfi  tlnpnsifs 
ut-rt'  1(11111(1  in  CJalildinia  (>111111  l>\ 
prospct tors  woilsiiiii  "P  ll*'’  Arkansas 
Kivci  frilint.n  ics.  'I  lie  plat'frs  wcit- 
woikctl  fill  inanv  tears  lint  wcrf  ot 
liinitcil  cvtcnt.  I  lit*  pKidnction  ol 
|)I.Ker  i;ol(l  aratlii.iIK  tlct  lincd.  lint  tlic 
disfovcrv  ot  a  tcvv  (^old-lif.irina  lodes 

•Mimtii;  l•'nl;lll(■(■r^.  Itiiri  .in  of  Mines 
I'  S.  I )e|sirtment  ot  the  Interior 


iii.iintained  tlie  dwindlint'  prodnttion 
ot  the  tiistriet  troin  IStvS  tliron^li  ISTI. 

In  1S7 4.  two  ( iaiilorni.i  ( aileh  plaeei 
o|)er.itors  lieeaine  enrioiis  aliont  the 
■'heaw  s.tnd  that  had  .ilwats  heen  a 
nnisaiiee  in  the  slniee  hoses.  An  assay 
reve.ded  that  the  sand  eont. lined  lead 
and  siKir  ore.  identified  as  a  silser- 
hearinir  lead  earhonate.  \  seart  h  soon 
resealed  onterops  ol  lead  t.irhonate 
ore  on  the  slopes  ot  ( .'alilornia  (iiilt  h. 
Leads  ille's  ini|)ortan('e  as  .i  lead  |)ro- 


dneer  d.ites  lioni  this  diseosers.  L.itet, 
the  lead  ore  ssas  tonnd  to  oet  in  iniit  h 
more  Ireipientls.  \lso.  Iiirthei  Hold 
distoseries  prosed  to  he  iniit  h  rieher 
than  the  oriHinal  diseosers'  lodes. 

Id  d.ite.  the  total  production  Iroin 
the  Leads  ille  district  consistiiiH  ol 
le.id,  silscr.  ioid,  in  later  years, 

/inc  .ind  inaiiH.inese,  has  esceeded 
S.j(HI.(KK).(KIO  XlthoiiHh  production  has 
IliKtii.ited.  Leadsille  has  snrsised 
three  major  depressions  and  is  nosv 
enterinH  a  period  ol  increased  pio- 
dnction  nndei  the  stiinnhis  ol  the  cur¬ 
rent  demand  for  h  ad  and  /inc. 


•if) 


TIIK  K\Pinsi\Ks 


VUKl  I^\PK1I  >  1952 


(hivr  tlir  tiiniK'l  2't  tnili's  l\ 

to  (li.iiii  .ill  or  lllo^t  ol  till'  llill 

(  .11  hoii.itc  Mill  .iikI  lion  Mill  li.iMiiN 
to  tlic  l<'\il  of  flu-  tiiiiiicl  if  w.ts 
Ix-lirM-d  tli.it.  uifli  iiioili'iii  tiiiilK'l- 
(ill\jii<;  nil  tlioils  till-  woik  (onlii  lir 
('oni|)li  ti  ll  i.ipiilK  . 

Mtlionoli  in.in\  niiniA  .ilii'.itiv  wnr 
|||■|■[)l•r  til. Ill  till’  tiinnri.  .1  '.ito  iit  .1  lowri 
i'li'\  .ition  \\  .IS  out  ol  till'  i|ni’stion  Im’- 
r.iiisi’  ol  till-  tiini’  l.ii'toi.  Till’  tnnni'l 
.IS  planni'il  vmiiiIiI  Io\M'i  (onsiili-r.iliU 
till-  |)nnipini{  rost  ol  niini-s  tli.it  inj<.;lit 
III-  workril  Ill-low  till-  tnnnri  li-\i  l 

In  l)«-c<-nilirr.  l‘)kV  tin-  (,'oni;rrss 
.ippiopii.iti-(l  SI.KHMHKI  to  rii.ililr  fin- 
liiirr.in  ol  Mini-s  to  I’onstinct  tin-  pio- 
posi-il  tnnni-l.  llin|if-ol-w  a\  w.is  oli- 
t.iiin-il.  .mil  wink  w.is  st.irti-<l  iniini-ili- 
.iti-l\  nnilri  till-  snpri\isjoii  ol  tln- 
Hnn-aii.  A  rost-pliis-li\r<l-lri-  ronfi.itt 
to  ilrixr  till-  tnniH-l  w.is  aw.irili-d 
Stii-is  Hios  ( ainstinctjon  (  0.  ol  St. 
I.onis.  Missonii. 

I  nloii-sri-n  aioiind  (onditions  in  tln- 
lirsf  2.o<H)  It.  i.iisi-d  fin-  i-ost  ol  tnnin-l- 
iiii'  so  iiiinli  tli.it  tin-  appropri.itjon 
W.IS  i-\li.insti-d  .ilti-r  (i.litKt  It.  ol  liinni  l 
win-  dri\i-n.  Work  w.is  stopprd  in 
\ni;iisf,  ll)k>.  as  tin-  himn-di.iti-  dr- 
111. ind  lor  iin  t.ils  drcliin-d  w  itii  tin- 

i- nd  of  till-  war. 

Wlirii  tin-  sliorf.isii-  ol  Ir.id.  /iin-.  .mil 
ni.mi'ani-si-  as;ain  ln'^■.mn'  srrions  in 
l‘l■')(l.  a  ni-w  .ippropri. ition  w.is  in- 
I  Indrd  in  tin-  ri'i^nl.ir  I  )i'pai  tiin-nt  ol 
Inti-rior  Inidni  t.  .mil  work  on  fin-  lon- 
tinn. ition  ol  tlir  tmmri.  iindi-r  snprr- 
\  ision  ol  tin-  Hiirr.m  ol  \lini-s.  w.is 
lii-^im  . I". till  in  .Si  pfrmln-r.  Id.‘)(l. 

I  iiiiiii-M  Iris  ill}:  Mi-lliiiil* 

I  In-  l.i-aiKillc  Dr.iinaili-  I  nnnri  as 
lii-^nn  vs.is  1(1  It  widi-  and  I  I  It  fi  in. 
Iii^li  in  tin-  rli-.ir,  \ltri  >>.j  It.  ol  dri\  - 
Ilia  in  imronsolnl.iti-d  iii.iti-ri.il.  tln- 
si/i-  W.IS  rrdiui'd  to  I)  It.  widi-  l)\  Id 
It.  ()  in.  Iiinli  in  tin-  i  Ir.ir,  'I'liis  si/i-  w  .is 
III. lint. lini-il  to  (i  filKI  It  Ironi  tlii'  port.il 
.it  wliirli  point  work  imdrr  tin-  lirst 
iKiitr.nf  witli  Stii-rs  w.is  siispi-ndi-d. 

Work  W.IS  ri'snmrd  in  Srpfrmln-r. 
I‘r)(l.  iiiidi  r  a  lontr.n  t  .iw.irdi-d  to  tin- 
rt.ili  (  ainstnn  tion  (  ai.  'I'lii'  timin  l  w  .is 

ii- di-sinin-d  .mil  .1  t  russ  si-i  tion  7  It.  f>  in. 
widi-  .mil  S  It.  t)  in.  Iiiuli  in  tin-  <  Irar 
w  .IS  adopti-d  rliis  si/i-  w  .is  in.iint.iini-d 
to  a  point  in-.ir  tin-  Itoiii-it  l'!nimi't 
sli.ilt.  ‘).‘)I7  If  Ironi  tin-  poif.il. 

rill-  sni.illi-r  fnnnri  ollirs  si-\rr.il 


MA  KHK  \V\TI-.H  (CONDITIONS:  \\  ati-r  (roin  thi-  l.in|iir(-  /.iin  (  onipiiiis  s  fliniili’il  Kiilx-n 
l  aiinu-ll  shall  nislii-s  lliriiiii'li  a  ilrill  lioh-  at  a  wiirkiiii;  plai  t-  inti)  lln-  I  .i-.iili  illi-  I  iiiiiii-l.  \l  rii-lil. 
Ham  (.n-sinik,  pmjt-il  inaiiai’t-r  for  (Tail  (  iiiistnn  tioii  (  o.,  iiiirslii;ali-s  tin-  siliiatiiiii. 


11  N\|  L  I'OK  I  \l.:  \  \it‘H  ol  tlu’  jxirt.i)  ol  tiu*  tiiiiiK't  Ihmiii;  clriveii  fo  iiiiHatrr  .iIi.iimIoiuuI  and 
H<M>di‘d  iiiiiK'  >%orkin^s  in  (  olorado  s  latnoiiN  l.akt*  C.oiinU  Irad  and  /iiH  distrkt.  I  lie*  drainage 
ditch  in  the  lorei’roiind  i>  caiT\iiii;  oil  -hlilN)  ^allo^^  ol  uater  a  niiniite. 


1 


I  \  I II  lU  .l<<  >1  Mill  N(  M(l\  I  lie  I  i'.iiImIIi  I  Ir.iiii.iui'  I  iiiiikI  .mil  llir  I 'NMl  l.ilcr.il  limiu'l. 
»  Im  li  I  III  nils  III  till  ll.iiili-ii  \li.ill.  I  imii'  l■l^l'llM'r  .il  lliis  |Iimi  timi  I  lit'  |>i|m  s  iiirrlir.iil  i  .irr\  .lir 
fill  I  i-iiIiI.iImmi  .mil  I  om|iri'Mi'il  .lir  tm  llii'  ii|>i‘r.itiim  iil  i-i|m|imi‘til. 


IlK  .llll.lUl  '>  I  III  Mil  llli  I  M/I  l\  I  .IMI  I 
In  Mi|i|inil  III  li.iil  niiiiiiiil  Irss  iii.iti  i  l.il 
IS  Ml  I  ill  il  Ini  llllllli  I  Ml|)|>nlt  Irss  null  k 
Il  ls  In  III  li.illli  il  llnlll  l.li  r  In  lllllll|l 
Hill  iliilliiiu  Mini  .mil  |in\M|i  i  mii 
sMlll|)tlnll  .III  II  illli  I  II 

IlnwrVl  l  1 1 II  Minn  ilnwilril  \\  nl  k 
IMl^  iniiilltlnM  .ll  llir  l.lii  |  l.ll  I  II  lll.ll  l\ 
\\  till  till  st.Mlll.il  1 1  s|/i  IMMMI  lllin  riinill 
Mirlit  wlilill  till'  iniitl.litni  liltMIsliril 
IS  .IS  .1  ills. Ills  .lilt  i^r  (  nMsi  i|Mi  Mtl\  IM 
till  simiiMi  I  nt  I')”)l  will'll  Mi'W  still 
Hill  timliil  Ml|)|lnlts  wi  ll  null  n  il  .1 
I  II  .11  HU  r  nl  S  It  w  nil  .Hill  'I  It  1 11^1 1 
w  IS  ill  I  nil  ll  H|inM  .Hill  tin-  tllMMi  I 
lii'Xninl  ‘I'llT  It  is  liriMi;  ilinrii  tn  tin 
iirw  ilimriisliiMs  I  III'  In  iillMH  .is  nl 
|.HHI.H\  1\  l‘l’>2  w  .IS  II  lltit  It  linm 
till'  pnit.ll 

III!'  niiniM  ll  iliti  In  s  in  tin  tmiMrl 
will  IlMIMi'll  ll\  I.Hsmn  till'  tl.uk 
pi. II  inn  I'  ll\  (l  IM  lnMnitlnllM.il  stlilin 
IIS  IIMlIl  I  till'  Ins  .Hill  ll.lll.istllin 

liitwii'M  tin-  Ins  .Hill  stimnris  him 
liMiiiH  till'  nil  k  w  itli  I  III  Im. Mils  M. nil'll 
tn  I  In '  I  Ml  Is  I  it  I  In '  I  ii's  lli  \  ninl  f>  («<  ttt  1 1 
tills  iili'tlnnl  illil  lint  .ilinxi  i  iiniinli  iliti  It 


I  .ip.n  itv  with  till'  sMi.illi  I  tiiMMi'l  M/r 
I  hr  iliti  ll  Is  Miiw  Ini  I  Ill'll  h\  i.ilsiiiH  tin 
ti.n  k  nil  tl.HisM'isr  (i  h\  (i-HI  stlllli'rls 
.it  *)  It  llitrix.ils  hliKkril  lip  tn  ni.ulr 
it  r.n  h  I  nil  I  wn  (i  lis  trill,  tirs  .iir 
pi. Ill'll  hrtwri'M  sliiiinrls  hnth  lirmU 
siippiiili  ll  III  ihr  ri'Mtrl  h\  IniinilMihli.ll 
hlnikllin  Nn  li.ill.ist  is  llsril.  I  his 
mrthnil  tniMIs  .i  ihti  h  IS  ill  (Irrp  thr 
lull  wiilth  nt  thr  tiiliMrl  whiih.  whili' 
it  IS  p.iitK  nhstliulril  li\  thr  tl.uk 
snppnit  IS  thr  iil.IxilllMIII  nlit.HM.lhIr 
IM  .1  tMMlirl  nt  this  si/r 

hrilliii^ 

\t  thr  hrniMliiliH  nl  thr  pnsriit 
iiiiill.ut  .1  ihlll  i.illi.il^r  hliilt  ill  thr 
I  l.ih  (  iiMstiiii  tiiiM  <11  shops  w.is 
I  III  Mishril  rhis  (  .11 1 1.|H|'  w  .IS  thr  iisii.il 
l\pr  with  siipristnU'lliir  ilrsiniird  Ini 
thr  shnit  inhilllMs  .mil  tlilssli.iis  Msoil 
in  Ml. IMS  pirsriit  il.iv  tliMlirliliH  npri.i- 
tinlis  w  Ihi  h  iiiniiiits  tniil  ni  fi\ c  ill  ills. 
Mil  l  .1  Irw  wrrksiil  lli.ll  this  c  .HI i.iur 
piiiM'il  tnn  l.iinr  .Hiil  rilliilii  rsniiir  (hi 
I  sill. ill  lllMMi'l  ll  W.IS  (lit  ilnWM.  .ill 
siipri  sli  III  tiiii  W.IS  I  rtinn  I'll  .mil  thirr 


l.rttni  •  (  IrM'l.iiut  .HI -i ipri .itrd  jilis 
wrir  msl.ilird  III  pl.uc  nl  (iillllllMS  .ind 
(  Inssli.H  s  l'..u  ll  |ll>  llinllMts  .i  (  ..irdtiri  ■ 

Driivri  (  Vi-lii.  diltfri  with 

>0-111.  .Hitniii.itu  Irrd  .Hid  shdilil^-cdlir 
.ilMliilMMlll-.dliiv  shrlls  I'hr  rrhililt 
dull  (.iiM.iHr  piii\<d  \ri\  s.itisf.K  tnr\ 
.Hid  is  now  ill  iisr. 

Ihr  rink  till  Mi.itiniis  in  thr  timiirl 
\.H\  iiniii  .1  h.ird  liiittir  i|ii.iit/ltr 
lhinM'4h  iiindri.itrK  h.ird  liiiicstoiir 
suit  s.Hidstiiiir  sh.dr  .Hid  suit.  hi^hU 
.dtrird  pnipliMltir  iiitriisix  cs.  In 
I.Hiltrd  srctiniis  thr  ipi.iit/itr  is  oltrii 
(  I  iisiird  III  .1  s.Hid  w  hi(  ll.  w  hrli  riKiiiili- 
li'ird  with  .1  hr.iw  w.itri  lliiw.  hirms 
iiiMliiliH  Hiniiiid  I'hr  li.ird  i|H.Ht/itr 
is  ipiitr  .ilii.isivr.  .Hid  hit-wr.H  in  this 
link  is  srM'ir  In  ntliri  lorin.itioiis 
hit-wr.H  is  sliuht. 

l(nMMd  hiHn<'d  I 'rill  (h  ill  rods  in  5- 
*)-  .Old  7-lt  Iriinths  .111(1  l-li  |.l(  kliits 
nir  Msrd  in  MiiiMi.il  diilliiiU.  (i.irdnor- 
l)rM\ri  st'dloii.ll  (hill  rods  ,111(1  l-ll 
ilisrilrd  tllMHstrii  ( .ii  lildr  hits  .lie  ilsrd 
ill  Immh  Inilcs  lip  to  ."jO  If.  (lc('|),  whidi 
.Hr  dillird  n(  (  .ision.ilK  f(i  prolio  thr 
Hioniid  , die. id  ol  thr  l.ico.  \  t\|>i('al 
diilliiit;  p.itfrni  in  thr  solid  riKk  (iiii- 
sists  (it  21  to  IS  holes  (Irpriidinu  on  the 
li.iliiic  nl  the  nmniid  (  See  skofth.) 

Ithixlin^ 

({l.isfinn  is  dour  i'lr(  ti  ic.ilK  with  .i 
sciiii-ncl.itiii  ni.ido  ot  (iMI.HIlitC  lit 
•  ipproviin.itcK  (O' i  stroiiHth  and  \o.  0 
l''lo(tii(  Hl.istiim  (!.ips  with  S  to  l/> 
drla\  periods.  In  solid  riK'k.  dO  to  SO 
Ills,  (ll  d\M. unite  arc  used  per  roniid, 
with  the  axerane  not  oxer  (0  Ihs.  The 
sp.u'iiiH  ,111(1  pointiiiH  of  drill  holes  are 
not  erifi(  ,d  .iiid  are  xaried  to  fit  the 
nroiiiid  ('oiiditioiis  eiieoiiiitered;  no  dif- 
fi(  nitx  is  experieiieed  in  “piillinij”  the 
Hioimd  (..lie  must  he  exercised  oiilx 
to  axoid  exeessixc  oxerhreak. 

\  iiorm.il  roinid.  drilled  5  If.  deej) 
xxith  0-M.  ('Ills,  is  used  .iiid  iisiiallx 
polls  the  full  depth  ot  the  holes.  The 
')-lf.  depth  XX .IS  idinid  to  fit  tiinfierinn 
rei|iiireiiieMts  and  the  liiint.itions  im¬ 
posed  fix  h.nil.iue  e.ip.ieitx'. 

I  he  loinids  .ire  lil.isted  aeeordini’ 
to  the  eniiditioii  of  file  fact'.  In  hiljhlx 
Ir.ietiired  Hroimd  — nsnallx  enished 
i|ii.iit/ite  xxith  he.ix  x  xx.ifer  lloxx -oiilv 
the  (  Ilf  holes  m.ix  he  fired,  the  lial.mee 
ot  the  roniid  lieiiiu  fil.isled  .is  eon- 
dilioiis  diet.ife  In  less  extreme  eon- 
ditinns  the  li.uk  holes  m.ix’  he  left  for 


1  III  I  \l’l  OMX  I  S  I  N(.IMM1 


X|\K(  ll-XPRII..  I1.X2 


till  tiiiilirl  IS  li<'Cil('(l  <  titrii.  p.iltiiil- 
l.lllx  III  lilinkx  |)ornll\l\.  tliisr  liiilrs 
m  i  ll  lint  li>-  lil.isfrd 

Hl.istlim  [)IIK  rilllli'  IS  fn  (  iililiri  I  tlir 
i  li-lllU  piillli'ls  ill  |).||.|I||'I  to  tile  li'.ul 
\Mn  s  .111(1  till-  lil.isfiiii'  liiiiiit  1  lie 
lil.isfiiii^  cilcillf  cniisjsfs  III  tviii  \|I,  S 
I  iililirr-i'iiv  fil'd  will's  i  .iriii'd  tliniiii'li 
|)iir('i'|,iiii  jiisiil.itnrs  l.isti'iii'd  lifiu'.itli 
till'  \  I'litil.ilinii  pi|)f.  Oflii'i  I'li'i  ti  ii'.d 
I  ill  lilts  .Ilf  I'.iirii'd  (III  fill'  (ippiisitf  sidf 
(it  till'  tiiiiiifl.  riif  lil.istiini  swilili  is  .1 

iiiiiiiiiiiiiii  lit  I  '>(N)  tt.  tiiiiii  till-  t.K'f 

.111(1  ('(insists  lit  .1  tiis('(l  switdi  in  .i 
linki'd  (.iliiiK't  witli  .III  ('\t('iisi(iii  cord 
tli.it  must  III'  (.iiiii'd  .Ktiiss  tlii'  tiiiiiifl 
.111(1  pliiiiitfd  iiitn  .iiKitlifr  switt'li 
I’(iw('r  is  iilit.iiiifd  fidiii  tlif  lii;lifiiit; 
( iic'iiit  .111(1  p.issfs  tlii'iiii<.^li  .1  sm.dl  220- 
\(ilt  ti.iiistnniK'i  T  Ilf  sliitt  Imiss  t'.ii I  i('s 
till'  k('\  to  till'  lil.istiiiit  switdi 

W  lii'iif \ ('I'  fill'  piissiliilitx  (it  ('ii('(iiiii- 
t('niilj  iiK  ri'.isi'd  watfi  tlows  is  indi- 
('.iti'd  (II  ('M'li  siispi'iti'd.  pilot  liolfs 
lip  to  to  It  in  li'iiatli  arc  diillcd  to 
fxploii'  till'  lorni.ition  .ilicad  In  tlif 
\i(init\  (it  IliHidfd  iiiiiii'  w'orkini.>s,  an 
fxffiisivf  p.itti'iii  (it  liolfs  is  diilli'd  tor 

s. iti'tx  ('M  il  tlioiifli  tlifif  is  no  fxpec'- 

t. ition  III  .1  (lii('(  t  ('oniifc f ion.  Ndnn.ilK  . 
.1  pilot  liolf  I  j  to  20  If.  dfcp  is  diillfd 
.ilii'ad  I'M'iA  tliird  round. 

( aiiiipifssi'd  air  for  tlif  tiimifl  is 
snpplifd  li\  an  Intfi'rsoll-lt.iiid.  Tvpi' 
\MI''  fwo-sf.iijf  ((inipri'ssor  powficd 
li\  .1  2.'>0-lip  s\  iiflironons  motor.  Out¬ 
put  of  tlif  ('(iiii|)rfssor  is  1  .T-'SO  (  ii.  ft.  pi'r 
niinntf.  disdiari'i'  pri'ssiiif  is  I2.‘>  Ills, 
pi  r  s(j.  in.  \ii  is  ((inxi'M'd  to  tlif  lii'ad- 
iii'.;  in  a  0-in.  piix'  liiif. 


\  I*  IIWDI'.V  MIM'T:  I'.dward  Matsi'ii.  rrsidi'iit  (‘iii*iiH'('r  liir  ttic  Hiiri'an  id  Miih's  and  i 
.iiitliiir  III  tliis  .irtii'li'.  at  li'lt.  and  Miti'lii'll  (■iirdiin.  ('iirrt's|Miiidi'nt  tor  tin'  all  Street  tiinni 

insiM'it  tin'  Hill e-Hiiiided  llaxden  slialt. 


l.iKiiliii^  iiiiil  llaiilaiif 

ll.iiil.ifi'  fipii|mifnl  ('(insists  ol  two 
(i-fon  \tl.is  sfoi  aff-li.ittf  I  \  l(i('(>ino- 

ti\  ('s,  fittlit  91  (11.  It  (  did  ( iraiiln  -f>  pi' 
( .IIS,  and  tour  M.idsi'ii  sidi  -diiinp  i  .irs 
riiis  ('(jiiipiiK'iit  till  iiislii'd  li\  till' ft. ill 
( .onstriu  tion  (ai..  is  snpplfiiif ntfd  li\ 
.1  T'j-ton  |('lti('\  sti II .i"('-l).ittf r\  1(1(0- 
niotixc  ow  iK'd  1)\  tlif  Hiirc.iii  ol  Mini's. 

Till'  lo.idiii'^  ('ipiipiiK'iit  ('(insists  ol 


tw(i  |■'iln('(l  No.  21  H()( kcrSliox ('Is.  \ 


st.md.ird  roniid  liK  .iks  ('i'.4lit  to  tfii  i  .irs 
of  niiK  k  wliit'li  is  lo.i(l('(l  in  .>0  to  ^)0 
minnt('s  (lfp('n(linn  on  (l('la\s  (i('(as- 
ioiK'd  li\  tli('  nf('(l  tot  pl.K  in'4  (  low  n- 
li.irs  or  l.i^'.'inij  (i\('ilifa(l  lor  s.ili  tx  in 


Ijjjd 


tli('  lilinkx  '^roinid.  II  dil.ixs  .iiis(' 


tliroiifli  fli('  iK'i'd  tor  s.ili  fx  nn'asiiifs 


iiir  I  \fi  osix  I  s  r  s<.i\i  r  H 


<  lire  KIN(>  \li.H  I  I.OW:  M.  I  .  HiKkiM’c  of  llic  Ktircaii  <if  Mini's  rt'iurds  .1  iiu'asiiri'ini* 
of  the  \oliiiiu'  of  till*  How  of  wafer  from  I  .eadville  s  Ioiii'-H<nhU‘<I  iiiiiirs  as  if  ruslies  flirout;li 
weir  affer  lea>ii}i'  flie  draiiiai'e  fiiiitK*!. 


M\H( 


itl  fill-  Mirf.Kc  .iiifl  ot  th<‘  I  iiiiiu'l.  .1 

-  imnI  litrk  ot  till’  \rk.iii\.is  Hivi*r  uliitli  Hiiw\  the 


rn  Iroiii  llic  |>4irl.it.  \V  from  tlu*  tmiiu*l  draiii* 

.i(lo»  Im'MimiI  flic  slio|i  l)iiil(lini;s. 


•  IS  I t'ljiill t'd  Ml  M-ts  .lie  Iiliiikt'd  flijlil 
to  tlir  oKiliiid. 

ill  rnniiiiio  i>i<iiind  tjiiilx  i  M'ts  witli 
1  1)\  (i-iii.  tup  .Hid  side  spiliim  .nr 
iisrd  Will'll  (lirir  is  .1  lir.iw  w.ifri 
How  if  III. IV  .ilsii  III- lire css. irv  to  lirr.isl- 
lio.ird  .llid  l.irr  tlir  l.irr  (it  tlir  tiiiiiirl 
III  less  rvtiriiir  r.isrs  tup  spiliii!'  oillv 
is  lirrdrd  llir  spiliiio  is  drivrii  liv 
li.iiid  III  witli  till'  I'.iiiuii  lii.idrr  wlirii 

piissililr 

III  Hliiillid  lli.it  is  IiIikIvV  lint  lint 
lir.iw,  strri  srts  .nr  nsrd.  .nid  I  liv 
f'  lii.  l.iooii,o  is  |il.urd  iivrilir.id  .is 
siiiiii  ,is  pnssililr  .iltn  lil.istinn.  \ltri 
tlir  liriidinn  is  iinitkrd  nut.  tlir  iirxt 
strri  set  is  pl.irrd  .mil  liliH'krd  tn  liiir 
.nid  t;iadr  witli  2-iii  l.ionino  pl.irrd  nii 
till'  sidrs  .IS  rripiiird 

I  iiiilirrilii;  rusts  li.ivr  lirrii  liii;li 
linniinlinnt  tlir  tninirl.  Hrvniid  (i.t'iflfl 
It  .  It.  (til  I  prif rut  111  tlir  l.'MS 

It  III  tinilirl  ,nid  l.itri.ils  diivrii  I  li.ivr 
lirrii  snppnitrd  (  )i  ioili.illv  itw  .isrsti- 
iii.itrd  tli.it  >(•  pri  rriit  nl  tlir  tniilirl 
VV  I  mid  iriniilr  snppnit. 


niilv  p.nl  nl  tlir  inlllld  IS  ll.llllril  nllt 
nilinrdl.lti  l\  ntliriwisr  tlir  rlitllr 

inlllld  Is  ll.lllird  nllt  .it  nliir 

Switilillir  IS  dniir  nil  .1  (  .nitnii 

pill  l.ililr  I  .11  p.iss  pl.K  rd  III  sidings  rvi  .1 
v  .ill  d  nil  till  i|o|il  sidr  nl  tlir  tniilii  I 
it  J'lfl  tn  l."><l  It  liitriv.ils  III  iinllii.d 
piniidinr  Ivvn  Im  nil  int  l\ r  s  .nr  ilsid 

III  In.idllio  I  III-  liniit  Ininilintivr 

li.ilidlrs  till  In. Ills  .nid  sliiitllrs  li.n  k 

iiid  Initli  Imni  tlir  svvitili  piislni|o 

I  niptv  I  .ns  lip  tn  tlir  lii.idri  VV  liilr  tin 

II  . II  liHiiliinllvi  li  I  ds  rlliptirs  tn  tlir 
svvitili  Will'll  niilv  niir  Ininilintivr  Is 

IV  .III. dill  Ini  In.idllir  tlir  rlliptirs  .nr 
i.iltlrd  nil  till  II. II  nl  llir  Ininilintivr 

ilid  drlivrii  d  tn  till'  svvitili  VV  lull  till 
In. nil  I  Is  lillnio  till'  I  .11 


li'iiotiis  I  .III  ii'pl.irr  lliriii.  In  .idv.nii 
iiio  niln  llii  linn  k  pilr  t  sli.iprd  i.iils 
nr  slipprd  nvri  tlir  li'i^lll.ll  I.iils  .nid 
piislird  .llir. id  vvilli  tlir  In.niri  liinkrt 
.IS  null  kinn  pmi mis. 

Mtri  lirino  ll.lllird  tn  tlir  pnit.il 
till'  nini  k  ti.nn  is  dividnl.  .nid  tnni 
I  .ns  .III  t.ikrn  nut  .it  .1  tinir  Ini  dnni|) 
nio  \  inllri  dninpinn  ,nni  is  .itt.n  lird 
tn  r.n  li  1  .11  nn  tlir  dilllip  .111(1  selves  tn 
tilt  .ind  rniptv  tlir  r.n  vvlirn  tlir  .11111 
p.issrs  nvri  tlir  dinnpinn  i.nnp  llir 
■  ni|itird  iiiink  ti.iiii  is  irtnnird  tn  tlir 
tnnnri  nninrdl.itrlv  tn  lie  ir.idv  Ini  tlir 
nrvt  lil.ist 


I  *sii|t|Mirl« 

Srvri.il  tvprs  nl  tnniirl  slippnits  .nr 
nsi'd  In  nindri.itrlv  lir.iw  nininid 
rnninirii  l.illv  l.ililii  .ilrd  strri  srts.  r.irli 
ininpiisi'd  nl  Ivvn  lir.ittir.itril  rilis 
mllrd  mil  nl  ”)- III  ()-in  II  lir.niis  jninrd 
it  till'  iinvvii.  .IK'  pl.U'Cil  .it  ')-lt  iiitri- 
V  .ils  Si\  I  liv  l)-in.  I'oll.n  lii.irrs  .nid 
siv  in  lie  mils  vvilli  iiri'css.nv  2-  ni 
)-in  l.inoiliv;  ,nr  used  In  sri  iiir  llir  srts. 

In  lir.ivv  orninid  .1  Ml  liv  lll-in 
III. ill'll  livr  pirir  Iniilirr  srt  witli  .1 
tliir.  '  sroinrnt  i  .ip  is  nsrd  l  lirsr  .nr  \  rnlil.itinn  ripiipiiiriit  ('(insists  nl 

.ilsn  |il.i(  rd  nn  ~i  It  (Tiitris  .nid  l.inord  tvvn  Mnnts-<  a innni sv  illr  pnsitiv r-prrs- 

lin  IM'lnslVIS  I  N(. INI  I  11  .  MVKIII  Vl'KIU  I'lSJ 


III  ti  liv 
sr(  linns 


Mill-  l)lo\\<  IS  \\  Itll  .1  (.ip.llltV 

lit  T  tNKI  I  II  It  III  ,iir  |>i'i  iiiiiiiiti  . 
piiwcinl  l»\  (ill-  anil  7(1  li|)  niiitois 
I  111'  ail'  .irr.in'4i'il  tm  ntliri 

liliiw  iin;  1)1  fNliaii\tiii<i. 

\  rntilatii'ii  |>i|)<‘  l^  2l)-in.-(liaini't('i 
iM'lilcil  |>i|)i'  lai Ill'll  Mitliiii  )((  to  75  It 
ot  till-  liiailini;.  l’ii"<t'iit  piaitiii  is  to 
proMili'  jvisitiM'  Mutilation  tor  ,ill 
portions  ot  till'  opi'iatini;  i\ili'  rxri'pt 
lil.islitn;.  will'll  till-  I  in  Illation  is  ir- 
M'lsi'il  anil  air  is  I'sliaiisti  il  tor  20  to  50 
niiniiti's.  \  I'litilation  ot  tin-  tnnni'l  uitli 
till'  <'i|iii|iiiii'nt  ili'si  1  ilii'il  is  I'onipIrtrK 
.iilri|nalr.  Ilii'  ti'inpnatini'  in  tlii' 
tnnni'l  is  never  .ihove  15  K  even 
ilniiint  tile  sinniner  niontlis. 

tt|M'raliii^  I  line  (!M'le 

r.vtreiiies  anil  av  er.ii;e  time  ot  the 
eomplete  ivile  in  averaite  eronnil 
loini.ition.  where  lavine  or  riinnine 
eroiinil  is  not  eneoiinteieil.  is  shown 
lu'lovv  ; 


M linn 


Drillin'^ 

(1:  15  III 

1  .o.idiii*4  .111(1  hl.istm<4 

5(1 

X'entil.ition 

15 

\hii  kin*4  .mil  svvitehin'4  . 

15 

1  imh('rin<4 

(Mi 

1  ..IV  in'4  r.iil  seetions  . 

15 

lot.il 

2;:5(t 

\l  present  the  tnnni'l  is  heiiii;  ilriven 
l)v  two  shitts  throiii’h  a  suit,  hloekv 


toi  Illation  at  the  rate  ot  15  It  a  ilav 
rhree  mniiilete  iviles  aie  inaile,  anil 
three  si'ts  ot  steel  snppoits  are  phieeil 
\  nornial  new  on  one  shitt.  tni- 
nisheil  hv  the  eontiaetoi,  is  inaile  np 
ot  50  men  heailina  eri  vv,  11,  oiitsiile 
haiil.i^e.  5,  pipe  anil  trails.  0;  m.im- 
tenanee  anil  oiitsiile  ili'tails.  0,  siipei - 
vision  anil  otiiee  loii-e.  J.  Tin'  traik- 
. mil-pipe  new  vvoikson  the  II  p  in.  to 
7  ,1.111.  shitt  while  the  heailm^  is  not 
o|)eratin^.  Tliev  |)iit  in  permanent 
tr.iik.  .iilvanie  20-m.  v entil.ition  line, 
(i-m  i'om|)resseil-aii  t>il>«'.  .mil  2-in 
vv  .iter  siipplv  pipe.  I’liev  also  raise  the 
tr.iik  to  torm  a  ilr.iin.n;e  ilitili  .mil  ilo 
.ill  the  neeess.irv  ti.iik  m.imten.inee 
tlirom4hont  the  tnnnel. 

( loneliisioii 

riie  tunnel  has  .ilre.iilv  .iihieveil  its 
ohjei'tives  in  p.irt.  ( aiimeetions  h.ive 
heen  m.iile  with  the  ll.ivilen  sh.ilt  in 
the  i'lver  Hill  .ire.i  .mil  the  lioliert 


\ln\iinnin  linn 

.\i  I Ti/ec  time 

to  l;15hr 

1  (Kiln 

15 

1(1 

5(1 

2(1 

1 :  5(1 

1  :(KI 

2:(K) 

1  ;  5(1 

5(1 

2(1 

(5;  5(1 

1:5(1 

I'anmet  sh.ilt  in  the  t 
are.i.  1  )r,iin.i‘4e  ot  the 

i.irhon.ite  Mill 
Krver  Mill  ,irea 

III'. 11  the  tnnnel  h.is  l>een  .iii-omplishi'il. 
.mil  eontimieil  tlovv  into  the  tnnnel 
milii.ites  th.it  the  vv.itei  level  is  heinij 
low  ell'll  some  ilist.iiii  e  Irom  the  tnnnel. 
riie  ilee|M'i  mines  m  the  (ii.ih.im  I’.irk 
.ne.i.  inteii  onnei  tell  with  the  hoheit 
hnmiet  sh.itt.  .ne  .ilso  ilr.iineil  to  tnn¬ 
nel  level.  In  sh.ilts  where  it  is  posslhle 
to  iili'.isiire  w.iter  levels,  inelnilim;  two 
III  the  "Downtown  \re.i.’’  ,i  ilefinite 
lovverinu  ot  the  vv.itei  level  is  shown 
rile  ili.iin.ii^e  ellei't  ot  the  tnnnel  will 
lontiniie  to  spie.iil  tor  some  time. 

\t  piesent  the  tnnnel  he.iilinu  is 
.ippioai  hill*’  the  New  Mik.iilo  sh.ilt 
.111(1  a  m.i|or  l.init  jiist  hevonil.  vvhieh 
IS  the  immeili.ite  olijeetive.  It  is  lie 
lieveil  th.it  penctr.ition  ot  this  t.init  w  ill 
etleet  ih.iin.iite  ot  .iilihtion.il  w.itei- 
hlleil  .iie.is, 

MthoiiLth  no  vvoik  hevonil  tin'  Mi 

k. iilo  l.mit  IS  pl.inneil  .it  present,  eon- 
tnm.ition  ot  the  tunnel  vvonlil  he  ot 
'4ie.it  .11lv.1nt.14e  to  the  e.istern  seetion 
ot  the  l.e.iilville  mining  ilistriit  l)e 
velopment  is  heini;  I'.irrieil  on  hv  the 
\merii'an  .Smeltin'4  Keiinini;  Co.  to 

open  np  reeentiv  ilisiovereil  ore  de¬ 
posits  in  the  (low  n-l.nilteil  hloi  k 
hetween  the  Weston  .mil  15. ill  Monn- 

l. iin  l.mits.  This  work  is  4re.itlv  h.inili- 
i  .ippeil  .it  piesent  hv  he.iv  v  vv.itei 
Hows,  riie  Itesnrrei  tion  \linim4  Co.  is 
.ilso  i'.nrvin<4  on  oper.itions  in  this  aie.i 
some  5(KI  It  helovv  the  ^.ik  runnel 
level,  'rminel  ilr.iinavte  would  in. ike 
.iceessihle  more  ot  this  eomp.ir.itiv  elv 
midev  eloped  territorv,  .111  .irea  vvhii  li  is 
hkelv  to  tmnish  mni  h  ot  I  .e.nlv  ille's 
tntnre  prodnetion. 


1 


J  u  mho  Drillinji 

I  n  M  is.souri  Lead  >1  ines 

Si.  l.fad  ( willi  jiiiiiliit  dri  liave  rettiilled 

ill  a  l.'t.H  |t«‘r  r«‘iil  iiirrfaHi*  in  liinn  pnidiirrd  pt*r  lirillfi*  nliifl 


SI  |•>^l^llll  \il  I  I  (Ml  \S  ^  s  ll|ll  I  .ltMI'4 
|M'ls<ltllll  I  ll.lN  III  I  II  l'V|>l  I  lllll'lltlll'^ 
wilii  iniiiliii  iliilliii'^  III  Its  Mintin'. i<>l 
Missiiiiii  iiiiiii  s  |iii  iiiiiir  til. ill  t«i  lit\ 
M  ils  Si'Mi.il  l\|iis  III  iniiiliii  ililll 

I  in^  li.ivi  III  I  II  III  nil  III  till-  1 1  III  i|). Ill  \  s 

^||||||^  .mil  I  x|ii  I  iiiii'iits  li.i\i'  lii'i'ii  I  .11 
lliil  nil  \llllli  mils  illlll  lulllllls  li.ivi- 
Ililll  tinil  «  itll  V.lIXIlin  ill  niri's  III 
SIIIIISN  llii  i.ilK  |IIII|||||  liinili'ls  x\  I  1 1' 
limit  nil  IIIIIII  I. Ililll. til  tl.llks  wliiili 
llliilti  i|  till  II  III  IIII  ii\  I  I  ilillitv  .Hill  I'l 
li  1  t  IM'III'SS  III  l‘)|ll  till  tl  stlllH  III 
ti.ii  kli  SN  iiinili  K  w.is  lii  '.iiiii  \lti  I  li\  I 
Xi'.IIS  111  I  \|ll  I  Hill  lltinn  witll  tl  II  kll  SV 
*  Sl||H  f  lllfl  tllit  lit 

SI  I  >il  I  <  M  I  (  >>111111  l\ 

I  .  MtSVM.III 


IHIIilins.  .1  ( iiHlIilH.itinii  |Hllllin  .Hill  illlll 
w.ts  iiiiiiIhi  I'll  tll.lt  ll.lN  Il'SIlltl'll  III  .1 
I  >.S  |)i  i  I  l  ilt  lll(ll■.lsl•  III  tuns  |>i  | 

illlllil  sllitt 

III  till'  i  I  III  III  It  xt. Hill. mi  ilnlllliH 
I  i|Hl|)llii'lit  rniisisis  III  .1  (nliilllli' 
lliniiliti'il  link  illlll  witli  .1  2>  ill.  Illlll' 
.Hill  .1  iti  III  |ilirHiH.iiii  Il  l'll  Hull's 
Ini  lll.lstlllH  .III  ill  illl  ll  ill  si. ill  Sl'ttlllHS 
with  >111  hi'\. Illlll. il  iliills  .Hill  (n.iin 

ili'l.li  li.ilili  lilts  \t  [lli'si'iif  tlirsi' ill  ills 
.HI  lii'iiiH  Hsi'il  fn  liii'.ik  .iliiiiit  ‘Mt  |iri 
ii'iit  III  till'  link  II  rn\  Ill'll  in  till-  ilis- 
li  II  t  1  III'  Iw  I'K  I'  IHIIilins  lii.it  .Hi'ii|iri- 
.itiiiH  liH'.ik  till- nllii'l  1(1  |ii  I  ri'lil  n.it.i 
nht. Hill'll  ilillllin  till  l.ist  si\  liiiilitlis  III 
I'I'il  shnwi'il  lli.lt  till'  jlllllliiis  liniki- 
.iliniit  't  >  tniis  IIIIIII'  |ii'i  illllli  I  sliilt 


til. HI  w  .IS  H'.ill/i'tl  Iiiiiii  tin  ciiiiM  ti- 
liiiii.il  iiii'tliiiil.  rills  ii'iiii'si'iits  .1  siili- 
st.Hiti.il  iiH|iiii\ I'liiriit  liiit  it  iliH's  lint 
I'ljii.il  till'  sriis.itiiiii.il  ii'siilts  iilit.iiiiril 
li\  |iiiiiliiis  ill  iitlii'i  ilisti irts.  Iliiwi'M'i. 
.1  stiiilx  III  till'  plixsii.il  c'liiiilitiiiiis  siir- 
iniiiidiiiH  till-  ii|)i'r.itiiiiis  iil  St.  Jiisrpli 
l.r.iil  (  iiiiip.iliN  iii.iki's  .ipp.iii'iit  till- 
piiilili'iiis  I'liriiiiiiti'ii'il  ill  jiimliii  ilrill- 
iiiH  ill  this  ilisti  it  t. 

Till'  nil'  nil  HIS  ill  pill  ki  ts  \i'i\  il- 
ii'Hiil.ii  III  si/r  .Hill  sli.ipr  .Hill  III  sill'll 
Inw  Hl  .iilr  tli.it  I'liisr  srlri  tlv  r  lililiiliU 
Is  iiiipi'i  .itixr  riir  lnnlll■allll-pill,l^ 
iiii'tlinil  III  iiiiiiiiii'  is  I'liipinv I'll.  It  is 
impiissililr  tn  l.i\  nut  till'  |i.itti'rii  in 
.Ills  .Hil  l'  lii'i  .iiisi'  till-  lll'.|{|ill^s  must 
Inllnw  till'  irii'Hiil.ii  niiiti'  111  till'  ini'. 


It  Mtil  >  I  >1(11  I  I  Nt .  1  III*  ti.u  Lli'ss  iiiiiiIhi  ti.is  Ih'cii  lt*\i'li'il  h\  ini' .ins  iil  tliri'i-  lisilraiilii  |.ii  kv.  (iin  in  (In'  (runt  .mil  iim*  in  IIh*  rt'.ir.  I  lit*  iijH'r.itiir 

.It  rii;lil  IS  ilnllini:  a  linli'  in  tlic  Inini-urili’i*  nit.  w  hili'  tlii'  ii|M'ratiir  at  li'lt  is  ilrilliiiii  a  tup  ri'lii'l  liiilt'. 


lilt:  KXPIOMXts  KM.INKKH 


MXK(  H-APHII..  I».A2 


SI  \KKIN(>:  I  )■<'  jibs  .in-  swiiiii;  b.uk  to  liiii'  llir  iikk  biiu-s  lor  drilliiii’  oiilsiilc  sl.ib  boles.  II  tbe  pill.ir  sji.it  iot'  is  '2li  II..  Isso  selliiius  ore  osoolls 

solbeieol  to  drill  bcdes  on  eoi  b  side  ol  the  eiil. 


ill  iii.iiiv  st(i|)t's  iiiil\  (III)'  In-.uliiit;  call 

III-  ,ul\  .iiiC'C'.l  ill  <11  r.  ( )l)\  ioiisU  .  .IS  SI II II I 

.IS  our  iiiiiikI  Ii.is  lirrii  iliillril  in  siirli 
.1  lir.iilin^.  till-  jiiiiilio  iiiiist  rriiiaiii  iillr 
until  till'  liKilsrn  orr  is  loailril  out. 
Ill  till'  lit;  iiiiist  111'  iniiM'il  to  .iiiiitliri 
stiipr.  'I'lii  sfuprs  .nr  roiilirrtril  li\ 

li\  l(l-tt.  Ii.llll.irr  ill  ills,  wliii  li  iiir.ilis 
tli.it  till'  jiiliiliii  llliist  ill'  SMI. ill  ill  si/r 
ill  iinlri  to  lir  iniiM'il  swiltK  uitliiiiil 
liriin;  ilisin.iiitlril. 

riir  pill.ir  sp.ii  iin;  \arirs  (rum  2(1  to 
10  ft  .  ilrpriiiliin;  on  tlir  stiriiotli  id  till- 
iiMit  UK  Is  III  till'  \\  iiltli  III  till'  iirr  liiiiK  . 
rlir  avi  r.i'Jr  liriolit  id  tlir  iipri.itiiia 
stiiprs  is  10..')  (I  .  lint  tins  in,i\  ranur 
Inini  0  It.  np. 

'I  hr  rock  in  w  liirli  tlir  Irail  iK  riiis 
is  .1  (liilomitr  tli.it  is  l.iiiK  r.isv  to  iliill 
lint  li.iril  til  lilr.ik  I  hr  hull  s  must  hr 
.irriir.itrU  pl.uril  .mil  firril  in  thr 
pniprr  riit.itiiin  in  thr  irsiilt  frum  .i 
blast  w  ill  hr  a  misliir.ik. 

With  siuh  radii. il  rli.ninrs  in  riiii- 
ditiiins  (rum  unr  stiipr  tii  aniithrr.  (Ir\i- 
liilitx  .111(1  sm.ill  si/r  liri  umr  thr  primr 
rri|nisitrs  in  thr  <lrsj^n  id  an\'  jninhii 
til  hr  nsrd  in  this  ilistrirt.  A  stiiiK  id 
jninliiis  nsrd  in  iitlirr  minrs  madr  it 
.ipp.irrnt  th.it  .1  nrw  jinnliu  wiinld  h.ixr 
til  hr  drsionrd  tii  fit  thr  riinditiuns 
in  thr  l.r.id  Brit. 


I  hr  Fir>l  I  rarklr**  JiiiiiImi 

I  hr  first  tr.ii  kirss  jmnliii  drsionrd 
fur  this  distiiit  ruiisistrd  id  .in  B2 
(  .itri pill.ii  rh.issis  piiwrird  li\  .1  fi\r 
rvlindri  r.idi.d  air  rnoinr.  I  wii  tnlin- 
l.n  l-in.-di.nnrtrr  trlrsriipina  Iiihiiii 
.inns  wrrr  f.isirnrd  tii  .i  rirriil.n  tnrn- 
pl.itr  miimitrd  iin  .ind  snppurtrd  In  thr 
tr.u  tiii  rh.issis.  I  hr  .inns  wrrr  (i  ft. 
Inna  will'll  (liisrd  .mil  12  It.  whrii  liilh 
rxtrndrd.  'I'hrx  wrrr  snppurtrd  .mil 
rlrx.itrd  In  .i  (ailfina  m.nin.ilK  iiprr- 
. ill'll  hoist.  'I'hr  trlrsriipini'  .inns  wrrr 
rstriidrd  In  .lir  |n<'ssni('  .nid  m.nin.ilK 
irtr.iitrd.  \  liiii i/unt.il  li.n  7  ft.  Iona 
.111(1  2  in.  in  di.nnrtrr  riimprisril  thr 
rrusshr.id  fur  thr  liiiuin  .inns  .nid  snp¬ 
purtrd  two  1 1(  10  ( .IcM'l.ind  rill  k  drills 
with  )f)-in.  pnrmn.itir  (rids.  "Iliis 
jmnhu  w.is  nsrd  in  diillina  sl.di  liiilrs  in 
mnih  thr  s.nnr  m.ninrr  .is  ciilmnn- 
munntrd  drills.  lIuwrM'r,  it  w.is  soon 
drtrrminrd  th.it  (nrthrr  r.isr  and  sim- 
plifiiatiun  in  thr  .diannirnt  .mil  ailjnst- 
nirnt  of  thr  drillina  ripnpmrnt  weir 
drfinitcK  rssrnti.il  it  thr  jmnhu  w.is  to 
hr  .1  snrrrss. 

W  ith  this  in  mind,  thr  rxistina  tmn- 
pl.itr  with  .itt.irhrd  huum  .inns  w.is 
r('|)lat'('(l  1)\  two  Snllix.in  l)|-S  llxdru 
Drill  jil  IS.  rhrsr  uffrrrd  .i  stiirilx. 


simplilii'd  (hill  niumitma  with  air.itlv 
nil  ir.isrd  r.isr  id  upri.itiun  I  hr  M  ill 
I  .il  mincnirnt  of  thr  jilis  w.is  run 
trulird  In  .1  III. inn. ills  upn.itid  In- 
(Ir.inlii  pmn|)  .mil  thr  hun/unt.il  swim.; 
I)\  ni.inn.il  upri.itiun.  with  thr  drsiird 
pusitiun  lii'im;  ni.imt. lined  srinir  h\'  .i 
( .ipst.in  pl.itr.  \t  thr  rnd  id  thr  |lli 
drill  .ilii^nnirnt  in  thr  thirr  i^cumrtrii  .il 
pl.inrs  W.IS  uht.iini'd  l>\  .i  rumhin.itiun 
sw  ina  s.iddir  whusr  minrnirnts  weir 
SCI  nird  In  thrrr  srp.ii.itr  i  hill  k  lints. 

I  hr  IK  Itl  (  !l('\ rl.ind  drills  with 
ifi-in  pnrmn.itir  Irrds  wrir  irpl.irrd 
with  r->tMI  Snllix.in  A-in.  diiftris 
miiimtrd  on  fi-ft  Snllix.in  .iir-|)(iw ri rd 
(  h.iin-dl  ix  I'll  Irrds.  rhrsr  Irpl.irr 
nirnts  iX'iinittril  ti  It.  drill  i  h.imtrs  and 
.111  inrrr.isr  in  drillina  sprrd  lirr.insr 
III  thr  l.iiarr  lll.ii  Ililirs. 

rhrsr  ih.iimrs  xxrir  .i  step  in  thr 
rixtht  dirrrtiun  lint  riinsidri .ililr  dilli- 
i  nitx  XX. IS  still  rill  iiiintrird  in  alianina 
hull's  in  a  xrrtii.il  pl.mr.  \s  thr  jilis 
XM'ir  r.iisrd  in  liiwrird  thr  m.ii  Ililirs 
.itt.irhrd  to  thr  rnd  miixrd  in  an  an 
instr.id  id  mux  ina  jn  .i  str.li^ht  line. 
I  his  priililrm  xx.is  uxrrriimr  In  rr- 
drsianina  thr  rnd  id  thr  jili  to  ni.ikr  it 
rxtrndihir  fur  a  dist.inrr  id  A-A  in.  'I'hr 
nrxx  drsian  iii.idr  it  piissihlr  fur  thr 
m.iihiii''  to  tiMXi'l  in  .i  str.iis'ht  xritir.il 
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IkM  l/<  llll.ll  llilll  s  nil  <  .11  ll  Mill-  (llllll'll 
|i.ii .illi  I  .mil  > iiiK  (>  III  .iji.iit  I  III' Mill  ■> 

lull. Ill'll  IJ  It  .Ijl.Ilt  lilllli  tiini  till  I  III! 
till'  |llllllt^  .1  lliNt.lllli'  III  IJ  It  III  till 
iikL  tlilis  liillllllin  .III  l'l|llll.ltl  I  .ll  til 

.iii^li  12  It  III!  I  Ml  ll  Mill'  .mil  12  III 

tlilik  I  Ills  lilt  Iijii  IIS  ll|)  .1  slut  tli.it 
'.^IM  s  till  II  st  III  till  liilirs  till'  ni  l  I'ss.ii  \ 
till  l.ni's  till  till  ilrsiH'il  liii'.ik.il^i' 

\|i|ilii\llll.iti  l\  i'tII  .iIiiiv  I- till- i  III  Iwii 
llliili'  hulls  .III-  lull. Ill'll  12  It  .Ijl.Ilt 
I  iiiiiiii'.;  Iii'.;i  till  I  III!  till  jiiiiiils  M.ilili 
iiiv;  hull's  .III  iliilli'il  i'.'  tl  hi'liiw  till' 
I  III  1  Ills  \\  ill  1 .11 1 V  I  mini  S  III  III  1 1 

llinll  ll  hinhi'l  niiillllil  IS  tl  I  III- I  .11 1  iril 
.III  I'Sli.i  sit  III  till  SI-  hulls  IS  iliilli'il 

iluixi'  till  lilt  Will'll  Ini'll  till'  hull's 

hii  .ik  .1  VM'ilci'  III  I  II  ili  rji  hum  tuji 

til  huttiiiii  .mil  jii'i  jii'iiihi  iil.ii  III  till' 
l.it  I  1  In'  II  iii.mimn  hull's  III  till-  lui mil 
III  .iii.mui  ii  III  fi\  I  huh  skill  SI  itiin;s 


Inn  h\  I  itln  I  I  \ti  iiilinn  sii  iiti.iitmn 
till  I'liil  lit  tin  jih  .IS  it  \s.is  In  mi^  i.ilsi  il 

III  luVM  ll  ll 

\t  this  st.i^i  III  till'  ili'V  I  lu|nin'iit  III 
tin  jimiliu  It  In  I  .mil'  .ijiji.ii i  lit  th.it 
'.shill  it  ss.is  .1  si'is  III  sihli-  ni.iihiiii' 
.t  ss.is  nut  snit.ihli'  tin  sl.ih  iliillini; 
it  iliil  nut  (iisi  siilln  II  lit  iin|iiusrnii'nl 
us  I  I  till  ii'^iil.ii  I  ulmnn  ill  ill  jn  liui  in 
mil  III  jiistits  till-  nnti.il  i  sjn  nsi'  Ml 
I  Hulls  SSI  II  I  inn  I'lili.iti  ll  un  ili  sn^n 
iin4  .1  llilll  hull-  ji.itli  III  III  luinnl  th.it 
I  iiiilil  In  ilillliil  hs  tin  jiimhu  ssith  .i 
iiinmniim  ul  .iiljiistmi'iils  .mil  uni'  th.il 
ssiiiilil  hli  .ik  slillli  li  nt  uii  tu  ss.iii.ml 
tin  iisi-  ul  till-  |imihu  Si  si'i.il  niunths 
III  I  sjii  I  inn  ntni'4  jiiuihni  il  in. ms  l.iil 
nil's  Hill  uiit  ul  tin  l.iiliiu's  .1  luninl 
iiinini'il  ill. it  ssilh  .1  ll  ss  I  \i  i'|)liuns 
tills  .ill  ul  tin  II  ijiiiii  nil  Ills 

I  lit'  l(llrll■^\  fil^f  4  III 

I  In  ilrs  I  lujimi'lil  ul  ,i  i  lit  th.il  ssuiilil 
hii.ik  III  .ms  ul  tin  S.illiins  tsjns  ul 
ilulunnii'  tu  In-  I'lii  iiiinli  1 1  ll  in  tin-  ills 
lint  jiiisi'iiliil  till  nil  .ill  st  jiiuhli  III 
rsi.mnil  .  SSI  il'^i  .mil  Iniin  iiits  ssi  n 
ill  llilll  hill  this  ssiiiilil  nut  jiiuiliiii' 
iiinsistintls  s.itisl.u  till  s  hir.ik.il^r  in 
ill  Isjiis  ul  link  III!  llll.ll  suhitnin 
SS.IS  tuinnl  tu  III  .1  I  unihni.iliun  hinn 
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tin  |iH  k  IS  .ilniiil  Ills  ili'Hiri's.  I  hluiii^h 
I  s|n'inni'nl  itiun  it  ss.is  tuiniil  iisi  h-ss  tu 
llilll  skill  hull's  ili'i'jn'i  th.m  this  .iii'^h 
I  hi'ii'luii  till-  luiniil  IS  (liilli'ti  tu  (.UTS 
till  t.ii  I  III  .1  ssiili-  .mn|i  \  -sh.i|)i',  ssith 
ihr  (I'liti'i  ul  till'  \  liH. ill'll  .it  till-  jnillil 
ut  tin  I  lit  hull's  ,mil  till-  snirs  sssi'('|)jn'.; 
h.ii  k  .it  .III  .isi'i.ini-  .miili'  ut  .ilniiit  |.5 
ill  ".fil  l's  \ll  hull's  III  till'  luinni  .III'  hut- 
lunii'il  ssith  tin-  s.iini-  lrni4th  (hill 
1  III-  ili'jith  ul  I  Ml  h  hull'  Is  .idjiisti'il 
.mtuni.itii  .ills  III  till-  hii'.ikinn  .iii'^li'  hs 
tin  sss  III'.;  ul  till-  jihs  un  ihi-  jiimhii  'kins 
IS  shussn  III  .III  .11 1  uniji.ms  int;  ski  ll  h 
hlunlill^ 

I  III'  luiiinl  is  lii.iili'il  ssith  12.')  Ills 
ul  III'  si'ini-'^i'kitm  ilsn.miili'  in  I  hs 
Sin  1 .11  tl  iili;i-s  Ihr  jiiissili'i  lii.iihii'^ 
I. II  tut  IS  .1  littlr  hinh  in  liiss  niuinnl 
hill  is  ii'iliK  i'il  I  unsiili'i.ihls  .is  tlir 
hi'ii;ht  ul  '^iiiinnl  iikii'.isi  s  In  i;ruim(l 
12  It  hi'.;h  2  tuns  ul  ruck  arc  liiuki  n 
jii'i  jniinnl  ul  i  sjilusiscs  used. 

III!  luiiiid  IS  lin'd  I'li'i  tl  i(  .ills .  iisiiii; 
sliui t  |H'i iud  ili'kis  l'll■(lli(  hkistini; 

I  .ips  ('unni'i  ti  ll  III  si'iirs  St.md.iid 
ill  1. IS  pel  iud  I'liitin  hkistni'.;  rips 


h.isr  Im'I'Ii  ilsrd,  hut  tin  shin t-|M'i iud 
drkis  (.ips  i;isr  hrlti'i  li,u;inrnl.itiun. 

I  hrtr  .ur  srsri.d  drfinitr  .ids.m- 
t.u;''s  that  iT'siilt  trum  tin-  iisr  ut  this 
luiniik  W  ith  2t)-lt.  |>ilku  sji.u  ini'  it 
ssilk  ssilh  t.m  runsistriii  s .  hir.ik  20 
tuns  |)rr  linit  ul  hri'.;ht.  It  r.m  hr 
diilird  liiiiii  iiiir  srtiij)  ul  the  |innhu 
ssith  .1  minninini  ul  .idjiistnirnts  tu  thr 
jihs  .md  till'  m.<(hinrs.  In  iinr  shilt 
tssu  nirn  (.III  dull  .md  hkist  uiir  cuiii- 
jllrtr  liiinid  ul  hull's,  inriiidinn  .i 
ir.isiin.ihlr  .miuimt  ul  time  .illussrd  lui 
iniluirsrrn  drl.iss.  A  shuit  jiriiud  ul 
nisti IK  tiiiii  IS  .ill  th.it  is  iri|iiiird  tu 
tr.idi  .1  (less  liiiss  tu  (hill  the  iiiiind. 
Ihr  srttini;s  ut  ihr  dillrrrnt  adjiisl- 
mriits  un  Ihr  jtiinhu  arc  m, irked  and 
the  .dii;nni(  lit  ul  the  drill  huirs  hr- 
riinirs  .diniist  .mtuni.ili(  .  riir  rin  k 
hiukrn  hs  the  ruiiinl  is  hiiiiinlit  dussn 
ill  .1  jiilr  th.it  is  idr.il  liir  lu.idilii;  u|)rr- 
.itiiins.  ssith  srrs  littlr  Hs  rixk. 

I  hr  lies rlu|nnrnt  ul  this  drill  ruinid 
driinitrls  .ids .meed  jiiinhu  drilliiii;  out 
ul  the  r\|>riimrnt.il  st.i'^r  iiitu  a  liill- 
tlrdnrd  |)rudii('tiun  unit.  Ilussrsrr.  thr 


nnmhri  ut  skih  srttni'.;s  diilird  is  dr 
|>i  ndrni  iijsuii  tin  jnll.ii  s|>.n  ni<4  in  thr 
'lujir  II  till  jnlkii  sp.u  III'.;  IS  2(>  It 
ahull  IS  .dmiit  .isri.i>.;r  tssu  skill  srt 
inns  .11’'  drilird  un  r.u  ll  sidr  ul  thr  i  ill 
III  tills  disli  ll  I  thr  hii'.iknn;  .iiit;lr  ut 


IN  Mil  l«MH  lilt-  jilis  (.III  Ih'  raised  In  drill  a  lesel  liole  in  the  rinil  at  a  lieiiilit  nt  1.)  It. 
II  a  lase  liii;her  than  1.^  It.  is  carried,  the  Inp  drill  hides  are  pildu'd  iipssard. 


1 


<>\  I  III  MON  I':  I  )k‘  IiiidImi  Iravt'K  iiiiilrr  its  iiuii  |Mi\«t'r  uitli  loiir  ulK'fl  (liain  drisc.  I  r.iiniiiiii|>  s|M-t-<l  is  5S  It.  a  iniiiiitf.  It  tail  Ih'  niiisfitnl 
t-asils  to  lrcv-\s  lict'liii^  lor  lossiiit’  to  distant  lit-adiiii;s  in  tlif  iiiiiit's. 


|illiili<i  t('<|liilt'(l  tllltlli'i  irfiiiciiK'iit  to 
sijii|)lil\  till'  (liilliii'4  i>t  tilt'  rtMiiiti. 
\tiiii.tlf  Inilf  .iliniiini'id  was  iifii's- 
saiv  tti  iilitaiii  siuicss  witli  tin-  iit'W 
MMiiitl.  \\  itii  till’  |iiiiiliii  ill  list-  at  tliat 
tilin’,  |)i(i|)<'i  liolf  .ilioiiiiii’iit  was  a 
tiiiii’-ioiisimiiiio  |)i(Ht'ss.  \  aiiiiiis  iiii- 
|)iii\  I'liii'iits  wcic  tiicd  and  adilfd. 
l-'iiialK.  ill  I'liiijiiiK'tiiiii  witli  till-  JiiN 
Maiiiit.U'tiiiiiio  ( !(>iii|).iii\  it'pifst’iita- 
tivfs,  till'  St.  Joseph  I.ead  ( aitiipaiiv 
eimiiieeis  desioiietl  and  had  hiiilt  the 
|o\  Drilhnohile.  the  jiitnl>o  now  in  iise 
h\  the  eonip.inv  in  the  distritt. 

I  he  Jt>\  I Irillinidiile 

riie  |o\  I  )i  illiiioliile  consists  ol  a 
lioid  steel  Iraine  inoniited  on  lour 
7:(KI  h\  I  j.  I2-pl\.  hanl-roik  hit;  tires. 
Its  tieiieral  diinensions  are:  w  heel  h.ise, 
12  in.;  overall  leiioth  with  pits.  I.V)  in.; 
over.ill  width.  71  in.,  overall  height 
with  |ihs.  in.;  .ipprovini.ite  vveit;ht. 
7,2(HI  Ihs.  I’ovvei  lor  tr.ininiini'  is  oh- 
t.iined  troni  tvvti  Model  I’ five- 
( V  linder  pistonair  motors  ear  h  w  ith  a 
Hill’  ratino  ot  (id  ;it  StI-lh.  pressure. 
'I  lie  motors  ;ire  mounted  hori/ontallv 
12  in.  on  either  side  ot  the  r-enter  line 
ot  the  chassis.  Tliev  are  oper.ited  inde- 


pendeiitlv  ot  eai  h  other  and  are  llaiit;e- 
moinited  to  .i  worm  oear-and-sprot  ket 
assenihiv .  drivino  .m  endless  heav  v - 
dntv  cli.iin  vvliiih  rims  over  spun lets 
nionnted  on  hoth  the  Iront  and  real 
avies.  ollerinn  lonr-vvheel  drive,  '1  rani- 
mino  speeil  is  .)S  It.  a  minute.  Hv 
removiin;  a  c.ip  screw  and  hiishiiii;, 
the  unit  e.in  e.isilv  lie  conveited  to 
tree-w  heelini;  lor  towinn  to  distant 
Ik  .Klim's  in  the  mines. 

The  Drilhnohile  is  e<|iiipped  with 
two  1)|  \  livciro  Drill  Jilis  which  aie 
10  It.  lone  Ironi  the  cc’iiter  line’  ol  the- 
s.uldle  support  to  the  center  hue  ol 
the  pivot  point  ,it  the  h.ise  ot  the  jih. 
\n  extension  on  the  jihs  c-onsists  ol  .i 
r.ic  k  .111(1  pinion  ;ictu.itecl  hv  hand.  This 
teatnre  i;ives  the  jihs  an  evtr.i  length 
ol  Id  in.  and  is  espec  i.illv  iiseliil  in  the 
.dienment  ot  holes  in  .i  vertie.d  pi. ini’. 
X’ertical  .ind  l.iter.il  movements  of  the 
|ihs  ari’  ohtaineci  completelv  hv  hv- 
dranlie  cvliiiders  aetii.ited  hv  remote 
control  hv  loiir-w.iv  v. lives  nionnted 
on  the  jihs  in  a  location  convenienf 
tor  th(’  opc  rators. 

Also,  there  are  three  hvdranlic  j.u  ks 
opc-rated  inclepenclentiv  for  leveling 
the  unit.  Two  j.icks  ;ire  nionnted  in 


the  trout  ol  the  unit  .ind  .i  third  is 
nionnted  ni  the  le.ii  on  the  eentei  line 
ol  the  c  h.issis.  These  ).k  ks  h.ive  .i 
stroke  ol  2  *1, 

The  hvch.iulic  t.ink  pump,  .ind 
niotoi  comprise  .i  conip.ic  t  .issenihiv 
monnted  on  the  IIihii  ol  the  c  h.issis 
loc.iteci  iie.ir  the  le.ii.  The  oil  Hows 
hv  ei.ivitv  to  till' pump  vv  hich  is  holted 
to  the  hottoni  ot  the  t.ink.  I  he  pump 
IS  connected  diiectlv  with  .i  sin. ill 
piston-tv  pe  .lii  motor  ol  Seolc  h-voke 
desii;n.  \  '7-in.  .lii  line  is  piped  to  llii- 
.lir  motor  troni  .1  lee  in  the  I'ein.  line 
iiinnim;  thioneh  the  li.uiie  ol  the  unit. 
W  ith  const. ml  m.iili-line  piessiire  on 
the  air  motor,  the  hvdr.iiilic  pump  s 
.ictii.ited  until  .1  hvdi.inlic  piessiire  ol 
.ipprovim.itelv  l.7(MI  Ihs.  is  le.ic  hecT  ,il 
w  hie  h  point  the  .lir  motor  st.ills.  W  hi  11 
.inv  ol  the  hvdr.iiilii  lines  .ne-iised  .md 
the  pressure  drops,  the  .lir  motor  .inlo- 
ui.itic.dlv  st.irts  .111(1  runs  until  it 
re.ii  lies  the  st.dl  point  Onlv  I  |IN)-|h 
piessiire  is  needed  to  hit  the  jihs  vv  hii  h 
provides  lor  .111  .ini|)le  leserve  in  the 
stall  point  ol  the  motor.  None  ol  the 
hvdraiilic  cvltiiders  reipiire  link  nuts 
to  seeiire  their  positions.  When  the 
v.ilve  in  the  hvdr.tiilii  line  is  closed 
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IIH  H  M  \  I  II  )\S  \ii  .iiii;lr  nl  I  10  Im'Imccii  IIic  Icctl  .iimI  IIm'  jili  is  iii.iiiil.iim-il  liir  .ill  drill  liolfs.  I  lit'  lloll'^ 

uilli  till*  v.iiiii'  ilnll  till'  di'|>tli  Im'iiii;  .iiitiifii.itii  iiII\  m‘I  I>\  flit'  suiiti'  of  flu*  jil>. 


I  iMi  li  i;roii|)  an-  ImiIIoiiiciI 


ill!  |ii\ti>n  til. lint. mis  lli.il  |>iimIiiiii 
\\  llllllllt  '.ll|l|l.|0|' 

\l.ul.  1  I  \\(-  \  I.  I  iK  \Mlli  I  'If.: 

ililll>  1~  III  liiili'  .III'  llliMllili’il  nil  till 

lllis  I  111-  li  I  lls  li.ivr  .1  Ii.im  I  III  S  It 
In  .illnw  Ini  \.it\iiin  rniiillllniis  til. it 
lii.ix  III  I  III  niiiiti'i  I  1 1  III  till'  MSI'  III  .1 
Tit  lit  ill  I  li.inui' 

I  frill-llnli'  \liciiniriit 

I II  ill  llllliii  .1  I  III  1 1 II I  III  linirs  ill 'Mini'll 
Ini  tliix  |iiiiilin  till'  i  ll. nil  IrriK  iii.illi- 
l.illi  .III  .ilioli'  III  I  III  ili'oii'i's  vxit’i  till 
|lli  tliinlinlinill  tin  inillnl  I  III'  tinii 
lilniis  .mil  *>.lililli'N  nil  wlilili  till  Iri-iK 
nt  .III'  iii.iiL.iil  .it  till'  t.iitnix  In  tills 
I  I  It  ill'll  I'l'  SI  tllii'.;.  M.iiLiis  .III  .ilsn 


|)lll  nil  till'  |lli  swmn  ixlliiili'is  .it  till' 
l.litnix  Ini  till'  .llintlllli'lll  nl  till'  Ililli'S 
III  .1  inllliil  rills  I'lilllili.iti's  .ill  nilrss 
\xniL  nil  tl.i  p.iit  nt  till'  n|)i'i.itn|s  .is  tn 
will  II'  till'  linli's  sliniilil  III  |)l. Ill'll  .mil 
Uii'.itK  iiiiH'.isrs  iliilimn  I'llii  jriii  \  . 
with  li  wi'i  tiiislii I'.iks  lii'r.msi'  nl  pnni 
linli'  .ilmiimriit 

rill'  imiilin  lits  .ill  nl  till'  li'i|lliri'- 
mriits  ili'iii. mill'll  nt  it  in  tins  sniitlic.ist 
Missnmi  illstllit  Mtllillinll  lli'siniii'll 
piim.inlv  Ini  ilnllmi^  the  Inn ii-w rilnn 
lilt  iniiiiil  till'  v.niniis  .iil|iistmi'iits 
.illnw  nil  . it  tlr\llnllt\  ill  Jlillilin  .ill 
Ivpi's  nl  sl.ili  si'ttiiins  linttniii.  in  rnni 
It  li.is  III  I'll  iisi'il  tn  111. 1st  I'lnisiilrr.ilili 
tliii  klii'ssrs  nl  iiHil  In  npi'i.ifinn  liniii 


till'  tnp  nl  till'  pill'  nl  Iniikrii  nii'  and. 
in  ni.mv  i.isi's.  Ii.is  In-i'ii  nsi-ti  adv.in- 
t.i'^i'inisK  in  rnnI  linltiin'.  'I'lii'  m.ixi- 
nnim  licinlit  nl  l.icc  that  i.iii  In'  I'arricd 
with  this  jnnilin  is  |.)  It.  II  a  hinliri 
l.ii'i'  is  I'.n ril'd,  tlin  tn|)  linlns  must  Ix' 
pill  Ill'll  npw.ird.  whii'h  ii'siilts  in  an 
iiiii'M'ii  and.  nltriitimi's.  Innsc  kniI. 
riiis  mc.ms  tli.it  thi'ic  am  in.mx  |)lac'('s 
will'll'  till'  |i)\  I  )i  illmnhili'  is  nnt  pi.w- 
tii'.d.  Init  it  is  .iil.ipt.ilili'  to  tlir  majnritx 
nl  I'lniditiniis. 

in  .1  jimilin  hr.idinn.  a  tspical  I'VcIi' 
nl  npri  itinns  st.iits  with  tin'  trimiiiin^ 
down  nl  Innsi'  riuk  Irnm  thi'  rnni  and 
l.ii'i'  li\  till'  two  jnml)n  npi'ratnrs.  Tin' 
I'l'iiti'i  lini'  nl  till'  l.ii'i'  tn  In'  drilli'd  is 
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in.iikt'il.  till'  {iiiiiIhi  is  niiiM'd  into  llic 
lit  |)l.u<'<l  (III  till'  (.('iiti'i  lint'.  .111(1 

IS  li'XcIt'tl  li\  inc.iiis  III  tile  liMlr.inlu 
).lt  ks  I  III-  \.ll\f  (III  lilt-  lull  l/llllt.ll 
swiiii'  (aHikIi  I  is  (i|)t'iic(l  .111(1  tlic  |ili  is 
s\\  11111.4  li.uk  until  till-  iiulii.itiii  |)(iiiits 
til  tile  III. Ilk  1(11  lilt'  I  lit  IkiIus  Till' 
Icftl  is  IcM'lftl  ll\  l(HIS('llll|U  .1  llllltk 
■  lilt  .111(1  tlltlllU  ||\  ll.llul.  I  III'  ll'lltci 
(  III  lidli'  is  till'll  (lulled  lU  (i|)('iiiiu4  tlie 
x.iIm'  (III  till'  \('iti(.d  s\\  iii<4  csliiidci. 
till'  lu.idiiiie  IS  i.iiscd  ()  in.  .iiid  tlie  tup 
(lit  liiile  is  dulled  li\  ,1  siniil.ii  (ipei.i- 
tidii.  I  siii'.4  till-  lull  I /(II  it. 1 1  s\\  iinj  ('\  lin- 
dei,  the  |ili  is  s\\  111114  li.uk  until  tlie 
indK.itiii  piiiiits  td  till-  III. Ilk  Idi  till' 
fiist  setting  dl  skill  lidles  .ilid  the  (elitel 
skill  lidle  is  dulled  In  the  secdiid  set- 
tiii'^.  the  eeiitei  skill  liiile  is  drilled  in 
the  s.inie  ni.iniiei  l  lie  |ili  is  then  ele- 
x.ited  .111(1  the  tup  icliet  liiile  ill  e.u  h 
skill  settiiii4  i'  drilled  |•’nlt!l('r  ele\  .1- 
tiiili  III  the  |ili  lines  up  the  lii.u  hilie  hir 
(hilliiii4  the  tup  ('('liter  .ind  the  skill 
lidles  ild\M‘\ei'.  ill  (iidei  tii  line  up 

with  the  lidles  .dle.idv  drilled,  the  jili 
innst  he  esteiided  li\  ine.ilis  (il  the 
r.K  k-.iiid-p'iiiiiii  ai  l.nil4einent.  When 
thesi  hdles  .ne  drilled,  the  |ili  is 

liiweied  .111(1  the  lidttdin  reliel.  Iiiittiiin 
center,  .nid  lidttdin  skill  hdles  .ire 
drilled  I’liis  ediiipletes  the  (lrillili'.4 
(ipei.itidii. 

lU  (hilliiii4  the  hdles  in  the  (irdei 
(intlined  .iliiiM'.  the  nninlier  iil  adjust- 
inents  tii  the  jinniiii  .ire  kept  .it  .1  niini- 
ninill.  riie  le\elili(.4  j.u  ks  .ire  lilted  .iiid 


the  jninliii  IS  li.K  ked  iiiit  iit  the  he.i(hni4 
I  he  (is  n.inilte  .111(1  dl  tun. (till  s  .He  dli- 
t. lined  liiini  .1  iie.nhs  espliisis  es  111.114.1- 
/me.  the  Kiniid  is  lii.ided.  .iiid  the  e.ip 
ss  ires  .ire  tniiliet  ted.  klie  pliilieer  (in 
the  likistni<4  ni.uliliie  is  pushed  (Idwii 
h.iid  .111(1  the  hkist  is  liied  In  due 
((iiirse.  the  (ipei.itdis  an  td  w.lit  hii 
the  p.isseiii4ei  tr.iiii  tii  ti.nispiiit  them 
Id  the  sh.ilt 

III  .iddllldii  td  iheii  leaiikir  (kills 
ss.|(.4e  the  drilleis  .ne  p.iid  .111  iiid'iilise 
lidims  h.ised  dll  the  t(iim.ii4e  liidkeli 
riie  lidiins  |)ii(e  |)er  tun  s.iries  .leedid- 
11114  Id  the  height  (it  ajoiiiid  lieini4 
mined.  Mlnss  .nu cs  .ire  m.ide  tin  nn 
nsn.il  ('iiiiditldlis  siu  h  .is  liHise  nidi. 

Iteller  l{«■l•llltl•.  Itellcr  Monde 

III  sdiillie.ist  Missdini  the  |nmli(i  h.is 
lieeii  leeeised  ssith  .1  (leliiiite  l.u  k  dt 
eiilhnsi.ism  nn  the'p.irl  iil  siiiiie  opei- 
atdis  h('(.inse  iil  the  higher  ('onsnnip 
tidli  III  espidsises  per  tiiii  .is  eiimp.iied 
ssith  the  ediisnmptiiiii  sshen  edhmm- 
nidimted  drills  .ire  empidsed.  Iliiss- 
eser.  this  cdinpl.iiiit  .issinnes  less  sii4- 
iiifi(  .nice  sshen  the  .ids  .mt.iyes  resnll- 
m<4  triim  the  use  iil  the  jimihii  .ne  ciiii- 
sidered  The  phs  sie.il  elldi  t  eserted 
lis  the  drill  cress  nn  the  |nmli(i  is 
('(iiisider.ilils  less  tli.iii  lh.it  cM  iled  lis 
cdlnmii  drillers  'I  his  m.ikes  tlie  jnnilid 
piipiikn  ssith  till'  nieii  .md  lesnlts  in 
lessei  str.iiiied  li.u  ks  .md  mashed 
finders.  I  he  present  shin  1. 1141' dl  skilled 
ssdiknieii  li.is  emph.isi/ed  the  .ids  .111- 


t.il4es  dl  the  sliint  tl. 111111114  peiind  le 
(|niie(l  till  inniliii  dl  lllel  s  I  he  set  (hill 
p.ittein  ssith  mdu.itdis  (in  the  |nnil>d 
Idi  hdle  .ihl4imi('iit  lediKes  the  ti.iili- 
11114  pel  1(1(1  1(11  ness  iipei.itdis  td  .1  tl.u- 
tidli  dl  the  time  leipmed  tin  ((ihnmi 
(hilleis.  I  he  use  ill  the  |nnilid  h.is 
lesnlted  III  liettel  te.imssdik  lietsseen 
the  (kis  .111(1  nii4ht  shilts  .md  .1  smiidthei 
111111111114  (II •j.ini/.itiiin  ssith  lessei  eiini- 
pkimls.  Most  iiiipin l.mt.  nl  (iiiirse 
IS  the  I  >.S  pel  cent  ineie.ise  in  diilhna 
('lli(  ieiK  s  . 

Ill  lesiesMiia  the  espei  ieiu cs  dl  St 
|dseph  I.e.id  (  iimp.ms  .  seles  tis  its  in 
the  11111111114  dt  the  Ole  h.is  h.id  iniidi 
to  (Id  ssith  the  l.is  di.ilile  results.  1  he 
( (ihmm-miiniited  ni.i(hiiie  ssith  skill 
(hilhni4  is  li.ised  on  selectis  its  .  I  he 
duller  (.III  see  the  ore  ill  the  l.ice  (it 
e.u  h  settni".  I  he  |nnili(i.  ssith  tssii  oi 
nidie  m.i(  tnnes  iiKiniited  on  it  is  li.ised 
dll  t(iim.ii4e  .111(1  the  nu  le.ised  ellicieiK  s 
lit  e.u 'll  ss  III  km. Ill  I  he  dearee  tii  ss  hi(  h 
these  tssd  ide.is  c.in  lie  cdiiilimed  de 
teiniines  the  s.isini4s  in  this  distiiit. 

I  he  poteiiti.il  III  the  piesent  jnmliii 
is  ciinsidei ed  tii  lie  III  tuns  .t  ni.m-shilt 
per  Iddt  III  heiaht.  Iliis  h.is  lieeii 
.u  hiesed.  esen  liettered  in  seser.il  ilidi- 
sidn.il  stupes  lliisseser,  .is  .1  ssliole 
the  cdiiip.iiis  h.is  l.illeii  sliiilt  dl  this 
pdteiiti.il  lis  .ilioiit  2.")  per  cent  I'his 
l.u  t  presents  .1  ( h.illelii4('  to  the  St 
|dseph  I.e.id  ( 'iimp.ms  iipei.itiiis  th.it 
ss  ill.  ill  time,  le.id  to  .1  lietter  jninlid  .md 
lietter  inmliii  diilliiiii  tei  hiii(|ne 


M  I’K  M.  ItOl  M):  Ilic  SI11.1II  lil.u  k  circles  re|m'sciil  tlie  l(H.iliiiii  (il  liiiles  in  a  tspical  nniiul  drilled  Iriiiii  tlie  jiiiniMi.  I  lie  liriikeii  liiH-s  iiidic.ile 
llie  (lire!  linn  id  the  hides.  The  iiiiiiilM'rs  alniigside  the  hides  shoss  Ihe  iirder  id  lirint'  a  hlasl. 


iiir  rxi’Kisisrs  Ksi.isrrH 
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I  li«*  (i^tTult  rtint  ttf  tilt*  iiiuniiiiiitli 
ritnitiriiriitin  jtili  l»t‘iii|V  piin  iivti 
roiti|>lt‘li«in  ill  \\'aHliintVt«»n*i«  lii^  lit'iitl 
riiiiiitry  in  vMtiniulrti  at  S7(t2,5tMI,(MMt 


Hiu  Hriid  (  uiiiitiA  in  \\  .isliini'lon,  rnihr.ii  - 
I  inu  .III  .HIM  lit  iiioic  tli.iii  l')(l  si|ii,ii'('  mill's  in 
till'  snntlii'.istrni  i|ii.iitri  iil  the  st.ifr,  is  t  iiili'il  on 
till-  noitli.  west,  .mil  south  hs  tin-  swri'pimi  arm  ol 
till'  ( 'oinnilu.i  Hisi'i.  I  hi'  iipl.mils  .irr  io\rrril 
with  I  ii  h.  w  hr.it-pioiliu  iiiU  t.irms,  ofti-ii  hiokrii  1)\ 
rh.innrii'il  sf.ihl.inils  anil  |)ih  km.irkril  with  [lot- 
holi's  lii'li  hi'il  lip  w  ill'll  molti  n  l.i\  a  tiowril  o\rr 
till'  raith.  Inniimri.ihli'  toniri's.  Iiimihi'ils  ot  li'i't 
ilrrp  h.iM-  hi'i'ii  ijonuril  thioimh  has. lit  h\  rai’in'; 
toiii'iits  th.it  ii'siilti'il  h'om  till'  mrltinu  ol  tho 
(  oiihllrr.m  iii'i'.ip  wliii  li  oiiii'  roM'rril  thr  iioith- 
wi'sli'iii  p.iit  ol  till'  Amrrii'.m  tontini'iit.  Ilii' 
roiili'i's.  m.m\  with  hr.intiliil  l.tkrs  .it  tin'  hottoms. 
pioMilr  wonilriliil  |iaiior.mi.is  in  .in' othorw  iso 
iin.itti.ii  ti\  I'  ri'uion. 

Spir.iihnu  sonthw.inl  into  thi'  low  or  h.ill  ol  Hi'.; 
Hi'ii's  \.ist  I'sp.msr,  tlii'si'  livi'is  ilrpositi'il  thrii 
*(  aiiiNlriK'tioii  ,Su|X'riiitrii<l.  nl 


liH  .ilioti  «»l  till'  |iriti4  ip.il  l«-.o 

nii‘4  i>l  liii'  I  iiliiiiilit.i  tt.i4iii  I  I  iiiloil 

il.in-\  I  >t‘|*.iiniM'iil  iIm'  liili'fiiM.  Kitii-.iii 

>1  lli't  l.utt.illiMl.  I  li.ivln  I'niftal. 

I  ptir.il.i.  .w)iini;ti*it 


I  S.  Hari'.iii  i>l  Ki'i  l.iiii.itioii 


I 'jihrat.i,  W  .ivliiiii;fi)ii 


iiiK  r;,\pn)si\ts  km.inkkh 


MAHI  ll-APHII..  I»J2 


Mif  ill  thf  C'oluinhi.i  Basin  the  ariM 
Item  Im'IIiu  in.idr  reads  (or  irrii’atioii. 
(Ills  dfseit  land,  rsiinptisinu  2  "VKIiMK) 
aircs.  IS  a  uidc  .illiis  ial  pi. tin  ssitli 
in.inv  inor, lines  ,ind  li.isaltie  iiptlirnsts. 
I  r.iders  ,ind  tr.ippers  fr.iseled  tlie  re- 
Uion  (or  nianv  ve.irs  .dter  Lewis  .tnd 
(  l.irk  (list  noted  its  li.irrenness  on  tlieii 
(.iinoiis  sinlit-sr-einii  trip  in  IStl).  \ 
(ew  adventurous  e.ittleinen  ur.i/ed 
lierds  over  tin-  sp.irselv  ur.issed  desert 
W  ith  the  eoinini;  o(  r.iilroads  to  the 
l'.iei(ie  (  aiast.  op|>ortnnities  tor  home¬ 
steads  inihieed  manv  K.isterners  to 
trv  their  link  at  western  t.irininu 
Some  ineileetnal  attempts  were  ni.ule 
to  OMistriu  t  vvh.it  prov<‘d  to  he  e<|ii.illv 
ineller  tii.d  ii rin.itinii  sv stems 


laiiid  of  llearllireiiko 


Lor  more  than  fi(tv  ve.irs.  the  Bii; 
Bi'iid  eoiintrv  h.is  heen  a  land  o(  hopes 
.111(1  he.irthie.iks  ( )( c.ision.il  streams 
liuklin^  Irom  hioken  ese.npments. 
or  vvatei  lelt  in  potholes  .dter  spriiiH 
rmiolls  or  the  too  tew  i.iins.  were 
olten  (onled  hv  alk.di.  Trees  h.iv e  heen 
se.iree  in  the  B.isin-the  .mmial  r.iin- 
t.ill  .IV erases  (roni  (>  to  h  in.  The  pio¬ 
neers  battled  h(‘at.  wind,  and  dust  in 
the  smnmers  .ind  strnnnled  through 
hli//.irds  and  driftin';  snow  in  the 
winters  \l.inv  deserted  houses,  hroken 
shacks,  and  the  rottin;;  remains  of 
windmills,  h.irns.  and  corrals  l.iv  as 
mute,  fallen  monuments  of  the  .im- 
hitions  ot  h.irdv  men  .md  women. 

Todav  the  scene  is  channed.  W’.iter 
is  comini;  this  vear  to  the  land  hecanse 
of  (he  greatest  reclamation  |>roi;ram 
ever  undertaken  in  the  I'nited  Sf.ites. 
The  (-ohimhia  Basin  I’roject.  now 
heiiii;  pushed  to  completion  hv  the 
Bureau  of  Beclamation.  dwarfs  the 
imagination  Lor  years  it  has  Ireeii 
overshadowed  hv  the  irnmensitv  of  the 
(Irand  (arnh'e  Dam.  across  the  Cohim- 
hia  Bivi'r.  \s  tlie  most  important  unit 
in  the  V  ast  project  now  under  construc¬ 
tion.  (>rand  ('onlee  Dam  heads  a  loin; 
list  of  other  tfreat  eni;ineerini;  feats 
.md  construction  johs. 

Beliind  the  i;lorv  of  accomplishment 
.ire  the  lorn;  years  of  plannini;.  investi- 
'^atiin;.  snrveviii'.;.  mappini;.  com- 
pntini;.  and  reportini;.  Manv  plans  and 
routes  were  proposed  There  were  as 
rnanv  "ronns  of  ardent  supporters  or 
hitter  critics  as  there  wer('  systems  pro- 
|>osed  Investi<.;atin<4  committees  sought 


(^It \\l>  (Oi  l. LI'.  DIM:  This  hii|>('  slriKtiirc  iM-ads  ii  hiiitl  lisi  ill  grral  Ic.ils  iil  i-ni'iiH'rriiii’ 
and  cnnstnictiiiii  skills  nil  tiu'  (  iiluiiihia  Basin  I’rnjrct. 


I- IILN(  IIM  IIII.I.S  irWLI.:  Last-inns  ini;  (Tfsss  arc  drivint;  It.  nf  I  (i-ll  -diameter 

tunnel  at  a  liHatinn  .VI  miles  dnssn  the  West  (.anal. 


\  Natural  oir 


Hct.iiisf  of  llic  liK.itioii 

(il  till'  (  oliiinlii.i  Kivt'i  N  w  .it)  I  sill'd, 
it* is  .1  l.ifi'-sf.isiiii  liiijli-\\ .itii  stri'.im 
I  ..lk>'  HiHISI'M'  It  till'  1  ■yi-iiiili'-liiiii; 
irsi'iMiir  lii'liiiid  tlir  d.im,  pio\idrs 
littir  irsi'iAc  till  r.irl\  in  lU.itiiili  iii'i  ds. 
I'lir  iii.i|or  piiitioii  III  w.iti  r  ii'ipiind 
must  III'  piiiiipi'd  and  stiiri'd  Iniiii  I'.iiK 
siiiiiiiH'i  tliiiiiiuli  til  aiitimm.  \t  tli.it 
tilin’,  tile  iiMT  lliiw  is  si'asiiii.dU  ii'- 
diKi'd  .111(1  its  Iliiw  used  tor  piiwri 
di'\  ('InpilU'lit  ,111(1  (l(i\Mi-li\('l  needs 
H\  .1  str.ini’e  p.ir.idov.  ii.itnic  eie.ited 
,111  nn('(|n,ill('(l  oll-riMi  icseiAoir  site 
ni,in\  ('('iitniies  .it;(i  wlieii  tlie  (  ailnni- 
lii.l  Hixei'.  (ll)stlll(  t('(l  1)\  .(  nre.lt  n|.l(  i,d 

d. nn.  r.inip.iued  simtliw .ird  in  .i  slioit 
(lit  lipped  tile  t.ililel.inds  ap.nt.  .ind 
eluded  the  dO-lllile-loiin  (h.in(l  (  innlee 
I  liis  ii.itni.il  reseiMiii  site,  in  the  upper 
h.ilf  III  the  (  ionlee,  h.is  heeii  iitili/ed 
li\  eneilieeis  tin  neeess.irv  w.itei 
stiil.ine  on  the  pi(ij('(t.  Ihe  H.isiii 
x.iiies  liiini  I  to  .1  miles  in  width.  I  wo 

e.  nth-fill  d.nns.  27  miles  .ip.iit,  .ne  re- 
ipiired  to  let.iin  the  w.iter  disdi. lined 
into  it.  Mk'.kK  an  e\p.nisi\e  hike, 
(l('\  eloped  lioiii  test  piiinpinn  hist 
.nitnnm.  it  streti  lies  troin  d.nn  to  (him. 
However,  it  covers  oiilv  a  sin. ill  p.irt 
111  the  nitini.ite  27. IKK)  .leres  ol  hike 
.ire.i,  'I'lie  reservoir  will  eoiitain  I.- 
IShtttKI  .ure  It.  ol  w.iter  with  7(K»(HH) 
.letive  .icre  ft.  'I'lie  North  D.mi,  near 
the  town  ol  (ir.nid  (ioiilee.  is  1  h")  It. 
hinh  and  I  KKI  It.  loin;.  Ihe  South 
D.nn  is  10. (KK)  It  in  length  .mil  rises 
SO  It.  ahove  Ix'drixk.  More  th.ni 
I  ..')(KI.(KNI  (11.  V  (Is.  ol  m.iteri.d  are  in 
its  enih.mkment. 

rhroni;h  the  head  n.ites  liK.ited  in 
the  e.istern  end  ol  the  South  Dam  .it 
( .'(inlee  (.itv,  w.iter  enters  .i  ('anvonlike 
section  ol  the  M.iiii  ( .'.m.ih  ne.irlv  2 
miles  in  leiii'th.  'I'lie  c.niah  eseav  .ited 
thron!;h  solid  h.is.dt  str.itmii  to  a  niasi- 
ninni  (l('|)th  ol  more  th.in  tM)  It.,  has 
.1  cap.icitv  ol  11,200  cn.  It.  ol  w.iter 
.1  second. 

Ihicon  (amice.  2  miles  south  ol  (Cou¬ 
lee  (iitv.  is  crossed  with  a  reinlorced- 
concrete  siphon.  I.IXK)  It.  in  leiii'th  and 
21  ft.  in  di.mieter.  It  empties  into 
H.icon  'I'nnneh  ,i  lO.tHKi-ft.  hore  with  .i 
lined  di.imeter  ol  21  It.  1  in.  'I'hese 
two  units  ol  the  Main  (i.inal  have  a 
c.irrvini;  cap.icitv  ol  (i.lrOO  cn.  It.  .i 
second,  'ho  m.iint.iin  the  m.isinmni 
c.ip.U'itv  ol  the  can.ih  pl.ins  |)rov  ide 


M  \l\  (  W  \l.:  rile  M.ijii  (  .iiial  cvlciiils  (  riMikt'dIv  in  .i  siiiilliui'slcrlv  ilirci  tiiiii  liir  li'a  iiiilcs. 
rlic  lirsl  si'cliiiii  li.iil  In  Im'  lihislcil  and  cxi  av  ated  In  a  d('|>lli  id  (Ml  il.  lliroiii;li  solid  liasall 


(  0\(  Iti'.'l  I*  l.l\l\(.:  \  liMik  at  a  coiicrclc-liiicd  si'ctioii  ol  (lie  \|aiii  C  .iiial  and  sonic  ol  tlic 

lli.int  C(|iii|)ni('nt  ('iii|ilo\cd.  \|i|)ro\ini.il('lv  I.IMNI  It.  ol  linini;  o|H'ralions  were  (oinpicted  dailv. 


ini'  Kxriosivi.s  f:s(.iNKHi 


M  VK(  Il-Vl'llll  .  I'l'ii 


I 


.llul  miles  fit  uafeiw.iw  \ 
lew  limiflred  lei't  siiiitli  iii  It. 10111  Tmi- 
liel  u.ifei  is  (liM'itefI  dfiwii  Ti.iil  l.ale 
(aiiilee.  ii>ll(iwiiie  an  old  wafereonrse 
tii.if  li.id  not  Iweit  wet  l)\  Coltimlii.i 
Mixer  xxater  lor  tliotisaiids  ot  ve.irs. 
I  lie  dixfited  xx.iter  tiimliles  oxer  r.ii;- 
eexl  elills  and  refills  deep  pools  xxliir  li 
liaxe  heen  emptx  lor  eenlnries.  \t 
X  .irions  If'CMtions  it  is  pix  ked  n|)  in  in. in- 
made  { h.innels  .ind  .lo.iin  released  un¬ 
til  it  fin.dix  pours  oxer  Kil-lt.-liinli 
x  lllis  iie.ir  the  head  of  I  .one  I  ..ike  (  .'on- 
lee  in  .1  roariim  xx.iterf.ill, 

I’l.ins  ol  the  Mnie.iii  III  Meel.im.ition 
proxiile  lor  the  Intnre  eonstrnetion  ot 
the  Ivist  I  Ill'll  (  \in.d.  st.ii  tine  eastxx  .ird 
.1  short  dist.iiKf  .ihoxe  the  he. id  ol  the 
t.ills.  'I'his  ( .in.il.  I  III  miles  loin',  xx  ith 
.1  e.i|).uitx  ol  VlIKI  III.  It.  a  seeond. 
XX  ill  snpplx  xx.iti'i  to  20.'j  (HKI  acres  ot 
lertile  nriper  l.iiifl  noxx  dexoled  to  snc- 
xcsslnl  \x  he.it  r.iisine  W  ith  .1  pl.iiit 
eener.itiim  eiierux  Ironi  the  xx .itei l.ill, 
economic  poxxei  xxiinid  he  ax.iilahle 
lor  pumping  xx.iter  to  lands  .ilioxe  the 
c.m.il.  No  consti nc tion  xxiiik  is  pl.m- 
ned  on  this  section  in  the  near  future. 

I.one  l..ike.  I'j  miles  lone,  is  tormial 
lix  the  construction  ol  an  c.irth-fill  d.im 
I'i.")  It  Ini'll  .md  1 ‘MKI  It.  in  lent;th. 
It  is  not  a  stoi.iv;e  icsi-rxoir,  hut,  like 
C.r.ind  ( .onlee  l''.i|n.ih/ini’  Meserxoir. 
it  proxides  a  ch.iimel  .is  xxcll  as  a 
n.itiiral  hit  ol  xx.iter  III  ft.  Ini'll  to  the 
normal  hike  lexel  at  the  intake  ol  the 
south  section  ol  the  M.iiii  (lanal.  \t 
this  point,  xx.iter  xxill  h.ixe  Hoxved  ap- 
proxim.itelx  4.^  miles  Iron)  the  pumps  in 
less  th.ni  !)  miles  ol  .irtifici.il  chamiels. 

\t  the  xxestern  end  ol  the  dam.  le.id- 
ine  out  ol  I.one  l.,ike.  the*  M.iin  (amal 
craxxis  crooked  lx  in  .1  soiithxx-esterlx' 
direction  lor  fi's  miles  throiii'h  a  con- 
ciete-liiied  section  to  the  Mifiircation 
Works  \t  that  point  the  xvafer  is  di- 
X  ided  li'ii  distrihntion  throneh  the  K.ist 
I  .oxx  .md  W  est  ( hm.ils  to  more  tli.m 
I  (KKI  miles  ol  l.ifer.il  can.ils  and  ditches 
XX  Inc  h  rc.ich  into  all  the  xx  ide  exp.mses 
ol  the  (aihmihi.i  li.isin,  ll.isf  f.oxx 
( !.m.il  xx  ill  lie  l  oll  miles  loiii'  and  xx  ill 
snpplx  xx.iter  to  2.)2.(H)t)  acres.  It  is 
desii;ned  to  c.irrx  1..KK)  cn.  ft.  ol  xx.iter 
.1  second.  West  (.'.ili.il  xxill  he  SS  miles 
III  lenufh  .md,  xxith  .1  cap.icitx  of  .■>  KKI 
HI.  If.  a  seeond,  xxill  furnish  xxater  to 
2S1  (KK)  acres,  'f'lie  l.iter.ils,  r.innine 
Irom  eood-si/ed  c.iii.ils  to  small 
ditches,  are  li.il.mced  .iccordimj;  to  the 


soxri  \kl  SiriHI\  sn-el  Iimc-iI  n-tiiturci-fl  Cfiiicrt- 

.■■III  ».llls  Z  n  lllllk  sc  .IS  lllsl.llll'il  III  till'  Sil.ll 


itli  .III  iiisiilc-  fli.iiiic*lc'r  lip  til  2,'>  It. 
ipliiiii  fill  llii-  X\i'sl  (  .inal. 


loi  till  Inline  lonsliiii  lion  ot  .1  snmi.ii 
siphon  .ind  .inotln  1  tunnel  p.ii  .illi  line 
tliosi  .ille.ldx  I  ompleted  \l|  othel 
units  li.ixi  III  •  n  I  onsti III  ted  pioxidine 
loi  .ill  m.ixininni  needs 


tiee  losslls  xxeie  loiiiid  .it  cont.ict 
/ones  ol  h  is. lit  .mil  s.indstone,  Steel 
support  XX  .IS  leijiiiied  loi  .ihont  1(1  per 
Hill  ot  the  tmniel  leni^th.  xxith  no 
seiions  piohlems  mxoixed.  \\  ork  on 
holh  he.iihnns  xx  .is  st.nted  xxith  12  It. 
hx  12  It  pioneei  he.idmils.  I  his  xx.is 
I  h.inUed  to  liill-t.iH'  opei.itions  heloie 
the  he.idmes  xxcie  holed  throneh. 

\l.mx  miles  III  costlx  c.m.il  csc.ix  .1- 
tion  h.ixe  hecn  cliniin.ited  in  iitili/ine 
n.iim.il  c  h.innels  lor  c.in.ils,  I  he  first 
eisinomx  ellec  ted  xx.is  in  the  (h.ind 
(onlee  l.iin.ih/me  Meseixoir  xxhich 
seixes  .1  donhie  purpose  in  prox  idine 


M.ii  on  I  mini  1  xx.is  iliixen  .ippioxi- 
III. ill  lx  .'7  It  III  dl.inii  ti  I  I  he  ni.issix  e 
1  ohmin.ii  h. IS. ill  1  ncomiteied  (hroneh 
(1 'itltl  It  ol  its  h  neth  dexelopi  il  mill  h 
oxeihie.ik  ill  spite  the  l.iit  th.it  tin 
link  XX.IS  eisilx  dtllled  .mil  hl.isted 
Mon  th.in  sINKI  It  ot  the  I  HIM'  Wt'M 
illMril  sotf  s.ilulstiHM*  M.UlV 


I  III.  l-s  V\(.IMKK 


1 


atTfag*'  f.ith  nmsf  supply.  Il*-ad  ijates 
atid  wt-irs  i-ontriil  ami  divide  tlie  wafer 
alliK'ated  to  eaeli  farm.  Precast  c'Oli- 
erefe  pi|M-.  raiii’ini’  from  12  to  ()<>  in. 
ill  diameter,  lias  lieeii  used  in  the 
siphons  in  the  eonstruction  of  all  the 
lafc-rals.  W'lu-rever  yiHxl  land  lies 
alxive  the  laterals,  pumps  have  lw*-n 
installed  to  lift  wafer  to  hiuher  h-vels 

S\  nehroniM'd  faiiierele  l.ininy: 

Wherever  eonerete  linini'  was  r»‘- 
cjnired  in  the  laruer  canals,  all  eon- 
tractors  on  the  project  followed  a  imi- 
forin  method  of  operation.  Following 
the  completion  ol  the  blast  ini’ and  roui’h 
e.xcavation  details,  selec  ted  backfill  ma¬ 
terial  was  spread  on  the  slopes  and 
Ixittoms  of  the  canals.  This  material 
was  thorouuhiv  wet  and  compacted 
prior  to  fine  uradin^.  It  vv  .is  kept  damp 
until  concrc-te  was  placed.  Miij'e 
j’aiitrv  frame’s,  spannir.^  the  canal  and 
snp|)orted  bv  wheeh’d  trucks  rolling 
on  sinule-rail  fr.icks  on  each  b.ink. 
ra|)idlv  perlornied  the  norm. illy  tedi¬ 
ous  work  of  line*  uradiiii’.  Movinn 
bl.idc’s  whiffled  the  Ini'll  spots  and 
drai’^ed  excess  material  to  the  canal 
liottom.  vv  here-  it  was  pickc’d  up  bv  con- 
vc’vor  buckets  and  dumped  outside’  the’ 
c’.inal  e’nib.iiikme’iit.  The’  cemc’re’fe’- 
pl.icin^  i’e|uipme’nt.  mounte’d  on  a 
H.intry  similar  fei  the’  fine’-i’radini’  out¬ 
fit  folleiwe’d  close’lv  on  the’  whe’e’ls  of 
the’  uraele’r.  Fast-meiv  in^  skips,  c’hari’ed 
from  a  ceiiicre’te  hoppe’r  ce’ntr.dlv 
place’ll  ein  the  eli’ck  eif  the’  niaiit  trave’le’r, 
elroppe’el  fhe’ir  loads  infei  nunie’rous 
chute’s  space’el  acreiss  the’  tranu’weirk. 
from  whe’ie’  the’V  we’re’  de’peisite’el  e’ve’iilv 
eive’r  the’  I’aiial  sin  face’.  \lov  ini’  scre’e’ds 
struck  eifl  the’  I’oiicre’fe’  to  ^rade’  as  the’ 
jeanfre  reille’d  aleiiii’  the’  windini'  canal 
banks  fasfe’r  than  2  ft.  a  minute’.  .N'e’arly 
all  ope’rations  we’re’  hanelle’el  me’cliani- 
C’allv,  wliieli  re’eliice’d  ni.mii.il  l.ibor 
iM’e’els  to  a  minimum.  Two  larnc’  C’ern- 
I’re’te’  p.ivini’  mixe’rs  eipe’rafini’  in  tan- 
ele’in  vvoie  nse’el  on  most  eif  the-  work. 
The’V  we’re’  meive’d  aloni'  the’  e’lnbank- 
me’iif  reiaelvv  av  as  the’  placini’  advani’e’d. 
elischari;ini’  the’ir  mixe’el  batche’s  on  a 
lie’lt  ceinve’veir  fe’e’dini'  the’  ce’iitral  hop- 
pi’r.  .Slipscre’e’els  meiimte’d  em  tfie’  bi^, 
awkward-appe’ariii^  machine’  icave’  tlie- 
c’eincre’te’  the’  initial  floating.  Half  a 
dei/e’ii  finislieTs,  riding  on  a  carriage’ 
tie’ll  a  few  fc’c’t  be’hind  tfie’  placing 
inac’hiiic’,  cut  joints,  fille’d  the’in  witfi 


c'om|Hiimd.  .mil  n.ivi’  the’  cone  ie  te'  siii - 
face’s  till’  finishing  toiichi’s.  Anothi’r 
c.irriagi’  faggi-el  along  .1  hundri’d  fe’i’t 
to  the’  ri’.ir.  from  which  two  wiiikmc’ii 
spr.ivi’d  white'  ciiring  compoimil  ovi’i 
till’  |)ro|e’ct  L.irgi’  fli’its  of  trucks, 
h.iiiliiig  from  ce’iitr.il  batching  plants, 
supplied  till’  mive’rs  with  ilrv  b.itchi’d 
I’oiicri’fe’.  More’  th.in  45  mile’s  of  the’ 
large’  c’an.ils  have’  Ih’i’ii  lini’il  with  coii- 
cri’ti’.  rlii’V  hav  e’  also  be’i’ii  f e’lici’d  vv  ith 

b. irbeel  wire’  to  prc’vi’iit  live’slikk  01 
wild  I’.inii’  from  tumbling  into  the’ 

c. iiials.  .ind  to  ilisconragi’  ilangi’iiius 
swimming.  I.adili’r  sti’ps  on  the’  slope’s 
ol  till’  c’anals  h.ivi’  bi’i’ii  I’liibe’clde’el  in 
the’  concii’ti’  at  regul.ir  inte’rv  .ils. 

Weirk  on  till’  Soap  l..ike’  Siphon  on 
fill’  \\  I’st  (.’an.il  was  one’  ol  the’  spe’c- 
t.icnlar  jobs  ol  thi’ proje’i  t.  ( .'onsfructi’d 
bv  W’insloii  brothi’rs  &  I'tah  (  ainstriii’- 
tion  (aimp.inv  at  a  cost  of  ST.TtKKKX), 
if  atfracfi’d  miie  li  atti’iition  be’caiise’  of 
fill’  I’ompIc’X  fvpi’  of  work  inviilvi’il. 
Si’Vi’ii  siibi’ontrai’tors,  I’ach  a  spi’cial- 
ist  in  his  line’  of  work,  p.irticijiati’il  in 
the’  I’onstrucfioii.  .\  highiv  c’lxirdiii.iti’d 
program  involving  the’  ilrilling  anil 
bl.isting  of  basalt  anil  caliche’;  I’xcava- 
ting.  bi’iiiling.  we’Iding.  anil  plac’ing  of 
ri’inforcing  sti’i’l;  fabricating  and  si’f- 
fing  sfi’i’l  liiii’r  tubes,  moving  forms; 
ami  fill’  placing  and  curing  of  c’oncri’te 
was  cariii’d  on.  The’  job  was  finishe’il 
nianv  months  ahe’.iel  of  the  compli’tion 
elate’  spe’cifie’il  in  the’  C’ontrai’t. 

>ou|>  laike’  Siphon 

Soap  Lake’  Siphon  was  elesigni’d 
origiiiallv  to  cross  iindi’i  So;ip  I.aki’, 
a  much  aelvi  rtisi’il  boelv  of  vvati’r  saiil 
to  jMissess  vvonili’rfiil  curative’  epialitii’s 
for  arthritis,  rhi’iimatism,  anil  skin  ilis- 
ease’s.  To  avoid  e-onflicts  with  piopi’rtv 
owne’rs  in  the  town  of  So.ip  F.iki’, 
locati’d  on  the’  south  shore  of  the’  hike’, 
fill’  siphon  was  ri’routi’d  to  skirt  the’ 
north  I’lid  ol  the’  Like’.  Starting  high 
on  a  hill  2  mile’s  northi’ast  of  the'  town, 
the’  si|)hon  drops  down  into  thi’  lovvi’r 
I’liil  ol  (u.inil  (aiiili’i’.  follows  .dong  thi- 
north  shore’  of  the  lake’,  anil  rise’s  again 
to  the’  vvi’st  I’Si  arjnni’uf  of  the’  (aiuli’i’. 
forming  a  huge’  si’inicircle’  12.V5fi  ft 
long  It  consists  ol  S.2.50  ft.  of  sti’i’l- 
lini’d  ri’iiiforce’d-i’oncri’te’  pipe’  with  ,111 
inside’  iliami’ti’r  of  22  ft.  4  in.  and  a 
wall  fhickni’ss  of  21  in.,  and  4..58f)  ft. 
of  monolithic  ri’iiifori’e’d-c’oncri’te  pipe* 
25  ft.  in  ili.imi’ti’r.  with  a  fhickne’ss  of 


2t  III.  The'  sti’i’l-lmi’d  |>oition  is  in  the’ 
ci’iitr.d  .ind  lowi’i  p.irt  of  the’  siphon 
will’ll’  till'  hvilrost.itic  hi’ad  r.ingi’s 
from  KKI  ft.  to  225  ft  The’  p.irts  of 
till’  siphon  .it  the’  iipiX’i  ;lllil  lovve’i 
I’liils  vvi’ii’  I’onsiructi’el  m  si’ctions  25  It 
long,  with  .isph.dt-i’o.iti’el-ste’e’l  wafe’r 
stops  1(1  in.  wide’  e’liiU’elile’il  at  I’acli 
|oint  Joints  in  the’  ste’i’l-line’il  si’cfion 
vvi’ri’  wclde’il  throughout  its  h’ligth. 
lii’C’.iusi’  ol  the’  c’ombinatioii  of  both 
hori/oiit.il  .mil  vertic’id  cmvi’s,  I’xtri’ini’ 
pri’i’ision  vv;is  ri’ipiiri’il  in  the’  ili’sign 
.mil  t.ibric’ation  ol  the’  si’c’tions  of  sfi’el 
tube’  in  till’  structure’.  W’ati’r  flows 
through  till’  siphon  at  a  rate-  of  14  It. 
,1  si’cond 

I'vvo  ailelitional  siphons  h.iviiig  a 
combiiic’d  li’iigth  of  .5,5(K)  ft.  we’re’  built 
on  till’  W'l’st  (Lm.il.  Hv  the’  I’liel  ol  the’ 
vi’.ir  nine’  siphons  with  a  tot.il  li’iigth 
of  2  t  SM'}  ft.  will  have’  bi’i’ii  I’onsfrncte’el 
on  the’  F-.ist  laiw  (am.d,  F.ist  Low 
siphons  v.irv  from  19  ft  4  in  to  I  t  It. 
S  ill.  in  diami’ti’r. 

(t*>iillivun  I  tain 

O  Snllivan  D.ini,  liH-ati’il  in  the’  ci’ii- 
ti.il  part  ol  till’  (ailnmbi.i  basin,  is  the’ 
largi’st  ol  till’  four  I’arth-lill  ilams  on  the’ 
proji’ct.  It  is  till’  fourth  longi’st  el.mi  in 
the’  I'niti’d  St.ites.  The’  stiuctmi’, 
mill’s  long  anil  222  It.  high,  has  a 
mass  volume’  of  9,20(),(KK)  cn.  vils.  It 
was  I’oustiucti’d  bv  I.vtli',  Amis  & 
(iri’i’ii.  ol  Sioux  (’ity,  Iowa,  .it  .1  I’ost 
ol  SI(I,.5(H).(KK).  'Fill’  ilam  was  nami’el 
afti’r  till’  late’  J. mil’s  ( t'Sulliv  ;ln.  an  I’lii’i  - 
gi’tic  biKisti’r  for  irrigation  in  thi’  ri’- 
gion.  It  cuts  ofl  (Tab  (Ti’i’k  anil  othi’r 
minor  elraiii.igi’  c  hanne’ls  ni’.ii  the’  I’.ist- 
ern  I’lid  ol  Fri’iichman  Hills  aiiel  will 
incri’asi’  Fotholi’s  Hi’si’rviiir  to  a  lake* 
I’ovi’ring  4b  sejiiare’  mile’s.  It  will  be’ 
linki’il  with  Mosi’s  Lake’,  the’  largi’st 
single’  bodv'  of  vv;ifi’r  ciirri’iifly  in  the’ 
aii’a.  In  aildition  to  the’  accnmul.itioii  of 
natural  runolf,  waste’  irrig.ition  wati’i 
will  be’  pickl’d  up.  Its  siipplv  can  be’ 
angme’iiti’d  with  wati’r  from  both  the’ 
W’l’St  ;md  F.ast  l,ovv  (.'anals  through 
waste’wavs  I’mptving  into  thi’  ri’si’rvoir. 
Will’ll  filli’il.  it  will  siippIv  I'otholi’s 
F.ast  (Lmal  with  .'ffKdf  cn.  ft.  of  wati’r 
a  si’i’onil.  This  canal  will  be’  .54  mile’s 
long.  I’xti’iiiling  close’  to  the’  town  of 
F.isc’o  at  till’  I’Xtri’ini’  southi’rn  I’lid  of 
till’  H;isin,  anil  will  ili’livi’r  wati’r  to 
25-4.(IO  acres.  .’Xnotlu’r  canal,  the’  Fot- 
lioli’s  Wi’st  (.'anal,  will  li’ael  from  the 
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I  I  I  IV^  I  \< .  \\  \  I  I  l(  \  liiiir.iii  III  lt<'<  l.iiii.iliiMi  ciii'iiK'i'r  l»  llif  Hii»  iit  » .ilrr  .iriMiiid  a  « iirxf  in  a  t  niK  rc-li-  lined  eanal  near  llie  town  of 

I’asoi  lln%  »aterwa\  is  nini  li  smaller  lliaii  llie  mam  arteries  near  t  plirata.  (^iiiiio,  and  Moses  l.aLe. 


\M  st  I  till  III  (  >  SlllllX  .III  l).iiii  .iiimiikI 
Mil  I  .isl  I  ml  III  I' ti’iK  liiii.iii  Mills  It 
\s  ill  II 1 114. ill  .i|i|n  iixiiii.itrK  I  I  (KN 1 .11  |i's 
I  III  t  III  III  i\  .il  Sli  ij  II 

\  (1 .11  t  III  ')  'itNI  .nils  I  it  l.iinl  III  II  til 
xsi  sl  III  I'.isdi  \x.is  siiliiliv  nil  il  mill 
I  I'^litx  liiiii  l.iiiiis  .mil  siilil  Id  M'ti'i.ms 
III  Wnilil  \\  .11  II  III  1*117  .111(1  I'MS 
\\  .ill  I  Mi|i|ilii'il  Id  till  I. inns  li\  .1 
|iiim|imi;  |il.iiil  msl.illi  il  mi  llii’  (  dlimi 
In. I  lliM'i  li.is  (li'iiidiisli .ill'll  wli.it  I  .III 
III-  .11 1  inii|ilislii  (I  lidtii  III  i‘.;.ilidii  III  till' 
n.ism  lli'ii'til  I'l'diidiiiii  ii'|Hiils  Idi 
l‘•')l  slidxx  .1  liidss  ii'lmti  id  SI>S  .III 
.11 II'  Idi  Mil-  .III  ,1  I  In'  I II  I'si  III  I  list  I  ill!  I 

tidli  sxsli'iil  I  .ills  Idi  w.itci  Id  III'  SI||I~ 
lilii'il  liiim  till-  iii.im  |iid|r(l  .is  smni  .is 
ciitisli  IK  lidii  Id  it  li.is  lii'i'ii  ('diii|ilrti'(l 
I  wii  iii.i|(ii  |)imi|i  lilts  .III-  lirliio  liiiill 
dll  till'  \\  I'st  (  .iii.il  rill'  fust  ,111(1  l.lioi'l 
IS  In  iiio  I'li'i  li  il  lii'.ii  \\  mi  lii'stci  .1 
sill. ill  \  ill. mi'  III  mill's  wi'st  dt  Mplii.it.i 
Six  |)iim|is  xxill  ililixri  IIS  in  It  dl 
xx.ili'l  .1  si-i'diiil  Id  .1  si'iics  dl  l.ilrr.il 
l.lll.lls  lx  M|o  .ildlio  till-  sdlltll  sIdjM'  dl 
tin-  limit  i.iim<-  dl  idlliim  lulls  xxcsl  .nnl 

llditll  dl  till-  tdXXIIs  dt  l''|)lir.lt.l  .111(1 
(,>111111  X  I  .itl'l.lls  XXlll  tlllll  ('.1st  .111(1 
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xxcsl  III  .1  SI'IICS  dt  lilts  until.  (i.lHHI  It 
lidin  tin  |nmi|is  xx  .itci  xxill  lie  lilted 
11~)  It  .ilidxc  till'  I  .iii.il  Icxcl  Sti.iiii;i'lx  . 
xx.itci  xxlncli  li.is  |i.iss('(l  I. pin. it. I  in  tlic 
M.im  (  .iii.il  xxill  lie  icliinicil  tii  xx  Itlilii 
.1  mile  III  tin-  i  itx  limn  tin-  liii.;li  lilt 
l.ilci.il  lliixxino  li.ick  Id  tin-  c.ist.  Mmc 
tli.iii  22.(HI(I  .mcs  III  l.inil  xxill  In-  iii- 
(  ImIcil  III  tins  (lex cldpniciit  l  ln-sccmnl 
pl.mt  xxill  In-  liK.itcil  }  miles  xxest  dl 
(,>nnn'\  .nnl  xxill  dclixci  xx  .iter  tii  tin- 
sliipcs  dl  H.iIh'ikIs  |{iili;e  xxliiili  lies 
td  tile  xxest  .ilid  .ilnixe  tin-  West  (laii.il. 

Krr-iieliiiiaii  IlilU  riinii«-l 

I'lltx-iime  miles  ildxxii  the  West 
(  .iii.il,  the  seemnl  liii;  tiiimel  jiih  mi  the 
|iid|ext  III  inniei  emistnietimi.  l-'.ist- 
nidxiim  eiexxs  .lie  ihixini'  M.dtNI  It.  dl 
lti  It  (h.iiin  tei  tniiliel  thidiii:h  Kielieh- 
ii't.in  Hills  rill-  jdli  XX  .IS  st.iited  in  Jiilx'. 
I‘r>l  lix  the  I'diiti.ietms.  I'liited  (aiii- 
cictc  I’ipe  ( 'di|>dr.itimi  .111(1  ll.ilph  Hell, 
dt  H.ildxxm.  < '.ililmiii.i.  I'lie  hiiliim- 
thiminh  X elehr.itidii  is  sehediiled  for 
null  |nlx.  I'ni.  'I'lie  tiiiiiiel  is  heim; 
ill IX I'll  thrmmli  Imni.itidiis  iil  hrokeii 
h. IS. lit  I  .lin  in',  el.iv.  .nnl  iK-easimial 


semisdliil  Idrm.itimis  dt  li.is.ilt.  Id  date, 
.ippioxim.itelx  S."!  pel  cent  dt  the  Inire 
h.is  heeii  siip|>dited  xxith  steel  and 
l.iui’ine  D.iilx  pnmiess  has  axera^ed 
>0  till.  It  dl  tinmel  .i  dav.  I'p  tii  -tii 
hdles  .lie  drilled  tii  pull  an  axera^e 
H  it  idiiinl.  I  )i  ilhiit'  time  reipiires  alimit 
1.5  niiiiiites:  innekiii^  mit  emisiimes  MO 
niiniites.  I''i(im  2'i  tii  1  Ills,  iil  40'i 
stieni'th  dxii. unite  is  iiseil  per  en.  yil. 
dl  link  lirdkeii  I )et,it'h.ilile  hits  at- 
t.u'hed  to  I‘i-in.  drill  steel  are  used  mi 
the  drills.  'I'lie  all-steel  drill  jiimlni. 
mmintiim  trmn  lixe  tii  sexen  inaeliines. 
is  edinliined  xxith  a  “i  herix’  picker.”  or 
I'.ir  cli.iimer.  If  h.is  an  iiiitside  track 
t'.iiii’e  111  S  It  10  in.  .111(1  alldxx's  tor  pas- 
s.iije  Iietxxcen  the  siippiirts  iif  inotiirs 
.ind  c.irs  mi  .1  standard  ^H-in.  jraii^e 
funnel  track.  \  hx’dranlic.illv  iiperated 
.ind  lin  king  .inn  prnx  ides  for  the  rapid 
shiltiiii'  and  |)dsitimiini'  iif  the  drills 
,ind  the  piisifixe  lockini'  df  the  nia- 
(  hine  in  drilliimpiisitimi  I  .iniiii:  xx  ill  he 
cmnpleted  in  1M.>I  and  the  finished 
funnel  xxill  he  11  It.  in  dianiefer.  Both 
the  l-'reiichm.in  Mills  .ind  the  H.icmi 
'rimiiels  are  iif  the  standard  horseshoe 


THK  KXPIOSIXKS  FNC.IVFKH  •  XI  XRCII- \PHII..  I9SJ 


\ii  ot  ri^lit\-si\  cin- 

|)l(>\«'s  IS  uorkiiii;  on  a  thrrc- 

shift,  si\-ila\-a-\v<‘«'k  sifn-iinlf. 

( )n  a  |oli  MK'li  as  tin-  ( lolniiiltia  Kasin 
J’ro|(xf.  tin-  cnniinfi  ini'  and  isinstrni- 
tion  work  art-  tho  most  s|)<-(.'tai'nl.ii  f<-a- 
tnri-s.  The  sfiions  part  of  tin-  program 
starts  xslifii  tlu'  oporations  and  inaintc- 
naiKf  dcpartincnts  of  tin-  Hiircan  take 
over  aiul  fn'i’in  tfic  rcsi>onsif)lo  task  of 
d«-li\fiinn  wati  r  to  tin'  farms,  N’.irions 
dftails  of  tliis  wink  liaxi*  Ik-i-ii  nndfr 
stndv  for  soM-ral  vi'.irs  and  a  larofnllv 
prrpari-d  plan  has  liron  adopti'd.  \i- 
csininuxlat ions  for  w  ati-rinasti'i  s.  pnmp- 
ini’ii.  iliti'liridrrs.  and  nnmi'ioiis  other 
ein|)lo\(‘s  ha\e  been  estahlished  at 
inanv  liKations  oser  tlie  h.isin  area. 
Homes  tor  I'.itetenders  hasf  been 
ereetetl  at  dams  or  near  wasteijates 
that  ha\e  been  plaeed  at  strate^ie 
points  aloiii'  tbe  bii^  eaii.ds.  Sliops  h.iv  e 
been  built  and  eipiipped  to  repair 
trneks.  lars.  and  other  meehanieal  miits 
used  in  maintenanee  work  Diti  hriders 
patrol  their  units  in  a  pieknp  automo¬ 
bile  (‘ipiipped  with  a  shovel,  a  fork, 
and  a  radio  It  a  leak  ixenrs.  a  diteh- 
rider  can  eommnnieate  w  ith  his  w  ater- 
master  or  natetender  in  a  few  seeonds. 
It  additional  help  is  nei-ded.  he  can 
ha\  e  it  ipiickb  I  )itchriders  are  alwa\  s 
on  iiiiard  to  prevent  trouble,  or  to  re¬ 
pair  anv  daniai'e  that  niav  oecnr.  Sneh 
crews  are  bi-ini'  assembleil  and  some 
are  on  the  job.  'I'be  ori^ani/ation  will 
contimiallv  increase  as  the  water  be¬ 
comes  available  tor  more  and  more 
aeres  of  land  each  vear. 

Ill  ly.52,  laterals  will  be  readv  to  snp- 
])lv  water  to  more  than  SO.(KK)  acri-s 
of  land  in  the  northern  part  of  the 
Hasin.  Most  of  tin  machinerv  used  in 
the  constrnetion  of  this  ureat  canal 
svstem  has  been  moved  south  on  tin- 
project  or  has  bei-n  dismantled  and 
shipped  awav  but  do/ens  of  tractors, 
biilldo/ers,  and  carrvalls  are  biisilv  en- 
i:.ii’ed  in  levelini'  land  in  nmnerons 
areas  prep  iratorv  to  the  |)lantiiit;  of 
crops.  Maiiv  ranchers  will  use  niodi-rn 
sprinkliiii'  .svstenis  to  sjirav  water  on 
their  fioifis  and  crops.  Some  sprinkliiii' 
svstenis  reipiire  dismantling  and  the  re- 
lavinn  of  pipe  for  eaeh  area  wh<-rc- 
irrinatioi!  is  reipiired.  Other  »-\peri- 
mental  work  has  been  done  sncci“ss- 
fnlly  with  ahmiimmi  jvipe  suspended  at 
intervals  throni'h  the  hubs  of  vvher-Is 
which  are  rolled  across  the  fields  as 


spimklmi;  IS  in-edeil  \\  atei  is  piimpi-d 
into  such  lines  anil  the  pressiiri-  de- 
velop«-il  forci-s  the  water  over  wide 
art-as  snrromnlini’  t-ach  sprinkler  In-ail 

•‘Here  (!oiii«-n  tin-  Water” 

Mnih  of  the  acreane  m  the  Hasm  is 
privatelv  owned  but  land  held  bv  the 
i;overnment  is  bein^  mailt-  available 
first  to  war  veterans,  Sevi-ral  drawings 
for  i^ov erniin-nt  laiiils  have  bi-i-n  held 
anti  have  attraiteil  national  attention. 
Some  of  the  rules  relatini;  to  the  acijiii- 
sition  of  such  land  an-  lather  ri^id  but 
they  .lit-  t-asi-tl  .is  much  .is  possible  foi 
till-  veti-r.ms  who  c.in  i|n.ililv. 

In  till-  l.iti-  .inlntim  of  Ibol.  ean.ils 
.mil  nianv  of  the  later.ils  in  the  north- 
t  III  si-etion  of  till-  H.isin  wen-  ti-steil 
with  w.iter  .is  soon  as  the  contractors 
.mil  their  eipiipment  were  out  of  the 
wav.  Kach  ilav,  crowds  w.itiheil  the 
water  creep  aloni;  the  new  c.in.il  chan¬ 
nels  Men,  women,  .mil  i  hildren  w  alked 
for  miles  aheatl  of  the  w.iter.  Manv 
irieil  with  jov  and  happiness  .is  thev 
saw  watei  isimin^  to  their  arid  lands. 
I’essimists,  critii-s.  anil  doubters  of  the 
abilities  of  tbe  bureau  of  beclama- 
tion  ent'inei-rs  to  pl.m  and  complete 
snch  .III  nndert.ikini'.  joined  in  thi- 
miited  .icci  liin.  "Thev  diil  it  .ifti-r  all. 
Here  eomes  the  water." 

To  celebrate  the  deliverv  of  w.iter 
to  the  first  of  the  l.029.(l(KI  .icres  of 
l.md  to  lyi-  broni;ht  under  irriiration.  tin- 
last  ten  davs  in  Mav,  Ib.52,  have  been 
set  .iside  for  a  widespread  proi'ram  of 
pai^e.iiitrv .  f.iirs.  entertainment,  and 
thanksi'iv  ini'.  Tbe  town  of  Pasco,  f.ir 
down  on  the  southern  ed^e  of  the  b.i- 
sin,  will  start  the  celebration  with  .1 
fonr-tlav  proiiram  to  be  follovvetl  bv 
a  pai'e.mt  .at  Soap  I. .ike  anil  a  three- 
dav  fair  at  Kphrata.  Kphrata.  the  citv 
s(-cond  in  si/e  in  the  (aihimbia  b.isiii. 
is  the  district  headipiarti-rs  for  the  proj- 
eit.  Ill-re  the  bnre.in  ol  beclam.ition 
is  hoiisi'd  in  a  lari'!-  three-storv  olfite 
bnildini'  from  which  the  eni'ineerini' 
.mil  business  allairs  of  tin-  svstem  are 
administered 

Moses  Lake,  another  thriv  ini'  town 
20  miles  east  of  Ki>hrata.  will  staue  .1 
imiipii-  feature  in  devi-Iopini'  an  SO- 
acre  farm  in  a  sini;le  ilav.  This  will  in- 
chiili-  the  i-onstrnction  of  a  modern 
three-bedriMim  honii-  and  a  b.irn.  ’Hii- 
f.irm  will  be  i-i|iiip|M-d  with  machinerv 
anil  livcsfiKk  and  will  bi-  presented 


to  .1  m.m  seleited  .is  the  most  vvorthv 
V etei .III  ol  W  orld  \\  . II  II  or  kore.i.  \’et- 
er.m  groups  thioii^hont  the  Tniti-ti 
.St.ites  are  .iiihm:  m  the  selection  of  this 
winner  \nothi-r  ol  the  |)o|)nl.ii  ilraw- 
nii^s  lor  I’overnment  land  will  Im-  held 
in  Othello  on  M.iv  -H.  when  I'ovi-riiors 
of  v.irio’.is  st.ites  .ire  e\|H-cted  to  Ih- 
present  and  p.irticip.ite  in  the  program, 
rln-  celebr.ition  will  closi-  June  1  with 
.1  i;ri-at  inteiilenomination.il  i-hnieh 
serviee  to  be  held  on  tin-  shore  ol  Soap 
I  ..ike  rhe  W’ashinifton  and  N'orthern 
lil.iho  ('onneils  of  Ohnrehes  are  t-o- 
opi-ratini’  m  the  si-rvit-i-.  A  theme  of 
th.iiikf Illness  lor  the  coniini'  ol  the 
vv.itei  will  be  stresseil. 

I'ot.il  cost  ol  the  (aihimbia  b.isin 
ProjecI  is  estim.ited  at  $702,.'i0().(l0().  Of 
this  .imoimt.  .ipprovimately  S4.S.'L.i(K),- 
(KKI  represents  eosts  attributable  to  the 
ii libation  of  l.(l2f),(KMi  acres.  Tbe  b.il- 
.inee  is  div  idetl  as  follows:  commereial 
power,  Sl.vS  (HKl.fKKI,  downstream  river 
reiiiil.ition.  SdO.IKIO.IdNI,  nav  ii>ation. 
SI  INMI.dOtl,  si-lt-liipiiil.itini'  proi'rams. 
snth  .IS  l.mil  pnrehasetl,  $2().(KKf.0(KI 

(aiinmereial  |Miwer  sales  are  evpi-e- 
ted  to  rep.iv  more  th.m  7.5  |)i-r  eent  of 
the  tot.il  constinction  cost  ol  the  proj- 
eit.  rhe  b.d.mee  will  In-  repaid  to 
the  I'.  S.  Tre.ismv  bv  tbe  settlers.  This 
will  make  the  ( .'ohmibia  b.isin  I’rojeet 
a  sell-sn|)porlini'  enterprise,  whieb.  in 
turn,  will  contiibnte  millions  ol  dollars 
to  the  nation.il  prosperity  in  the  form 
of  crops  .mil  other  benefits. 

Kerlil*-  KielilH 

X'isitors  to  the  (aihimbia  b.isin  dur¬ 
ing  (he  nevt  lew  months,  and  lor  vears 
to  eome.  w  ill  see  the  development  of 
.1  V  .ist  new  empire  in  (he  northwi-st. 
Thev  w  ill  find  hnnilreils  of  homes  bi-ini' 
eiinstrncted  and  do/.ens  ol  well-drill 
Hi's  drillini'  deep  holes  throni'h  the 
iiinderlvini'  bas.dt  for  domestic  water 
siipplv.  l-'ertile  land  with  rich,  f'row- 
ini'  crops  will  havi-  supplanted  the 
.‘aiiebriish.  thistles,  and  eheat  urass 
Utowini’  there  only  a  lew  months  ai’o. 
'1‘hev  will  see  w  hat  has  Im-i-ii,  for  manv 
ei-ntiiries.  a  barren,  lonesomi-  desert, 
(if.iiisformi-d  into  useful,  prodiictive 
fii  lds  Tbere  is  vet  a  hard  striii’i’le 
.ifiead.  The  job  is  not  done.  Tiini'h 
thoiii'h  the  I'liini;  may  be  for  all  eon- 
cerned.  the  odds  w  ill  Im-  in  their  favor 
becaiisi-  “Here  (aimi-s  the  W  ater!” 
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VIBRATION 

TROUBLES? 


the  reliable,  leading  source  of  supply  since  1882 


EXFlOSIVtS  USERS-  If  you  or*  •>p*ri. 
•ficing  or  onfiopot*  1*901  or  public 
roiotiofift  probUmc  oriting  from  blotting 
*#F*ctt- 
S*nd  for  Owr 

BROCHURE 

DoMribing  Our  S*rvi<*t 

"Vibration  Problems  Connected 
With  Blastin9;  Their  Solution 
and  Control  by  Scientific 
Methods." 

'^ric*  S«b*<fuf*  Arcomponi**  frocfiur*; 

VIBRATION 

ENGINEERING 

COMPANY 

131  N  WYOMING  ST  HAZLETON.  PA 
PHONE  5774 

BOX  1711  PHONE  CAPITAL  9649 
HOUSTON.  TEXAS 


A  McCarthy  Drill,  working  eight  hours,  can  keep  the  big 
shovels  busy  around  the  clock. 

Time  and  again  McCarthy  Drills  get  the  nod  from  oper¬ 
ating  men  .  .  .  men  who  ve  made  actual  tests  proving  that 
no  other  equipment  can  match  a  McCarthy  lor  speed, 
stamina  and  versatility. 

At  The  Bessemer  Limestone  and  Cement  Company,  Besse¬ 
mer,  Pa.,  one  McCarthy  unit  averages  90  ft.  per  hr.,  working 
through  a  lacing  ol  blue  shale  34  ft  deep.  Holes  are  drilled 
on  18  ft  centers  Two  men  handle  the  whole  job,  including 
setup  and  moving.  Another  McCarthy  unit  has  been  installed 
in  a  different  section  of  this  quarry  and  if,  too,  is  breaking 
nil  previous  records  for  fast,  low  cost  shot  hole  drilling. 
McCarthy  Drills  opt>rate  with  all  types  of  power  umts  on  all 
types  of  mounts  Write  today  for  full  facts  about  this  finger-tip 
controlled  money  saver. 

-  z 

«r  ^  ^  f  McCarthy  truck  mounted 

N  *  *  ^  Horiiontal  Drills  keep  men  and 

' _ EM'  t  eauioment  oil  of  the  around.  UD 


McCarthy  truck  mounted 
Horiiontal  Drills  keep  men  and 
equipment  off  of  the  qround,  up 
out  of  the  mud.  All  McCarthy 
units  are  adjustable  to  neces 
sary  drillinq  anqles  Finqer  tip 
controls  and  six  foot  interlock 
inq  auqer  sections  provide 
unlimited  drillinq  opportunity. 
Self  propelled  models  also 
available. 


THE  SALEM  TOOL  CO. 


775  S.  ELLSWORTH  AVE. 
SALEM,  OHIO  •  U.S.  A. 


MANTIil) 

I 

More  production:  | 
with 

limited  I 

manpower  1 


IT  CAN  BE  DONE ! 


.  .  .  with  foster  drilling  CARSET  JACKBITS 


B<caus<-  tiny  art  tipiMci  witli  Carl)cloy  inserts— one  of 
tin  hardest  nntallic  suhstancts  known  to  man— Carset 
Jackhits  drill  the  hardest  reark  with  a  s/nW  anel  efficiency 
which  cannot  he  apprejacheel  hy  the  linest  steel  bits. 

Fe)r  instance ,  Carse  t  Jackhits  elrill  ,S0"«  faste  r— last  from 
SO  to  400  times  lemge  r— practically  eliminate-  bit  changes 
anel  elouble-  the  life  r.if  eh  ill  steel.  They  eliminate  tape  reel 
holes  saving  up  te)  J0";<  ejn  elynamite  — |>e  rmit  leinge  r  steels 
and  feeels— reejuire  much  less  maintenance — anel  boost 
tonnage-  as  much  as  50";/  err  more . 

These  advantages  all  aelel  up  to  a  tre  inc-nelous  increase 
in  footage  per  shift— ii';f/i<rerr  ;nere.-jsin/}  your  drilling 
crews.  Remember  Inge  rserll  -  Rand  offers  a  complete-  line 
erf  equipment  anel  service  for  rerck  drilling.  Take  aelvan- 
tage  of  our  highly  traineel  anel  skilleel  |ie  rsonnel.  There  is 
an  Inge rsoll-Ranel  branch  office  and  ehstributor  near  you. 
Write  or  call  terelay. 


Ingen^oll  -Rand 

1 1  Breodwov.  N«w  Yerli  4.  Y«rh 


BOCK  DBIUS  •  COMPRESSOBS  •  AIR  TOOLS  •  TURBO  BLOWERS 


CONDENSERS 


CENTRIFUGAL  PUMPS 


DIESEL  B  GAS  ENGINES 


TIIK  e:\pi<>si\e;s  kncinkkr 


MARC:H-4PRII  .  I9S2 
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ROCK  DRILLS 


(^  t  XC£CfS/i'e  /  CADMIUM  PLATING 


2  )  ^>fCL4/i//£/ JOY  DUAL  VALVE 


INSIDE  and  OUT 


Makes  Air  Do  More  Work 


(  aiiiniuin  piJlinfc  prcYcrnis  ruxinx  M  ^  >  NiUer  Scrcjk  Koik 
iJnlls  4iul  \p4rr  p4rt%  while  in  use  or  in  In  4ihlilion« 

ihe  pl4ltn>(  lorrns  i4(lniuini  oKule  utuler  trKti4»n4l  heal  and 
prrsMirr  I  his  S4i  efieitisely  ails  as  a  luhruaru  lhar  che  inner 
parts  wilt  not  sidrr,  riru  tf  ref^niar  In^ruatton  is  temporarth 
In  addition  to  assuring  a  sinmuh  *'run>in/*  cadmium 
plating  alittws  closer  toleraiue  of  precision  htiing  parts  — 
ciial  (aettirs  in  the  power  and  long  life  ol  the  drill. 


I  he  last.  fHiwertuI  j<)^'  Dual  %’alve  action  results  in  more  and 
harder-hitting  piston  strokes  per  minute,  for  faster  drilling 
with  less  air.  1  he  right  amount  of  air  is  admitted  behind  the 
piston  on  the  power  stroke,  and  air  is  excluded  ahead  of  the 
piston,  to  exert  maximum  force  on  the  drill  steel.  Then  the 
Dual  Valse  meters  just  enough  air  ahead  of  the  piston  to  return 
It  with  a  fast,  snappy  action  for  the  next 
blow.  Ihe  air  actually  does  more  work! 


Over  100  Years  of  Engineering  Leadership 


JOY  MANUFACTURING  COMPANY 


GENCRAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  •  PITTSBURGH  32,  PA. 

IN  CANADA  JOY  MANUfACTURING  COMPANY  CANADA  IIMITED,  GALT,  ONTARIO 


Even  when  the  going  gets  tough  — with  rough  ruggeii 
holes,  rugged  terrain,  continuing  rains,  flcxxled  pits 

—  Primacord  comes  through  with  plenty  of  gocxi 
digging-  For  there’s  a  grade  of  Primacord  to  meet 
every  blasting  condition  — /?e/nforced  for  very  deep 
holes  requiring  high  tensile  strength;  Wire  Coun¬ 
tered  where  there's  high  abrasion;  Plastic  Remlorced 
where  water  or  acids  are  present. 

The  men  like  it,  too.  It  comes  in  convenient  spools; 
it’s  light  in  weight;  easy  to  hook  up  for  main  and 
down-hole  lines  —  just  tie  a  half  hitch  —  and  it's 
safe  to  handle. 

Primacord  is  not  affected  by  stray  currents  nor 
can  it  be  set  off  by  friction,  sparks,  or  ordinary  shock 

—  It  requires  a  blasting  cap  to  detonate  it. 

Under  all  conditions  it  pays  to 

"Hook  Up  and  Detonate  with  PRIMACORD" 

A^k  your  exphtatve%  supplier 
or  write  ua  direct  lor  lurther  facta 


THE  ENSIGN-BICKFORD  COMPANY 
SIMSBURY,  CONNECTICUT 
Also  Safely  fuse  since  1836 


Mod*  in  tvverol  typ«s  ^lAIN  PIIIMA* 
COKO  for  shallow  holes  and  surface 
trunk  lines.  REINFORCIO  PRIMACORD 
lor  deep  holes  and  resistance  to  obrosion, 
WIRE  COUNTERED  PRIMACORD  for 
deep,  ragged  holes,  ond  PIASTIC  RE¬ 
INFORCED  PRIIMACORD  for  deep,  wet 
holes  and  river  crossings 


\ 


I 
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BUrYRUS 


6-YARD 


150-B 


y^iscoo"'’ 


bucyros 


Mi'wo 


only  load  resulting  from  pull  of  ropes, 
trussed  lower  section  transmits  directly  t-l 
revolving  frame  the  vibrations,  torsional] 
shock  loads  set  up  in  digging.  Rope  crow 
quiet,  positive,  with  crowd  machinery  loc; 


ADDKI)  to  the  time-proved  superiorities  of 
,  design  and  construction  which  have  made 
Hucyrus-h^ie  quarry  and  mining  shovels  tra¬ 
ditionally  "years  ahead"  are  important  features 
new  to  an  excavator  of  this  si/e,  yet  thoroughly 
Itrovvd  in  the  field .  Among  these  150-B  features 


Powerful  New  Alain  Machinery  designed] 
double  twin  hoist,  smoothly  delivers  pj 
where  you  want  it,  when  you  want  it.  (1 
machinery  pulls  dipper  straight  through  J 
banks  with  steady  positive  action.  Fast  s  JB 
swing,  with  quick  acceleration  and  d<^| 
tion,  shaves  seconds  off  every  cycle. 
f Airier  Stronger  Alounhn^  has  new  p^HH 
machinery  arrangement,  which  prov^^BH 
engagement  of  the  propel  for  fast^^^HH 
Cored  box-section  tread  links  h^<^HHH| 
wearing  paths  for  rollers  and  dri^flH||lH 
Cat  belts  have  high  wear 
adjustment  for  long  periods. 

The  150-B  has  full  Ward 
motor  fully 

n  u  m  e  I 

vances  that  make 


Exclusive  Tn’o-Seelion  Hooni  with  tubular  dip¬ 
per  handle  free  to  rotate  in  saddle  block.  Used 
with  outstanding  success  on  Bucyrus-Krie's 
large  stripping  shovels  for  many  years,  this 
design  sjieeds  the  working  cycle  and  permits 
increasing  the  payload  because  it  reduces  front 
en<l  weight  materially  —  yet  provides  enor¬ 
mous  strength.  Upper  boom  section  carries 


K«|><-riall>  to  ulilii:<‘  to  full  ail- 

\aiilap'  tlir  Ilia'll  <lrilliti!:  ami  flroti): 

rotation  of  thr  ('!’  t-imh  70-.N  Driftrr, 
tlir  now  W  a;’on  drill  lia»  a  nniniK'r 

of  sfH’riiil  foatiirosi. 

•  li^lit-woijilit  lint  rii^god  tninilar  C'lia>>»i!i 
and  drill  oarriatio 

•  Hpooially  il«‘<>i;’nod  food  niotiir  and  rono* 
poar  drive  for  preater  load  carrying 
rapacity 

•  lioavy-diity  oontrali/or 

•  H-nioinlior  drill  Mipport  a!>»iire!‘  rigidity, 
inininiizoii  viliratioii 

•  centralized, conveniently  located  controls 


For  faster  drilling  —  at  any  angle. 


Writt  tor  turthor  information 


niEUM«TIC  TOOLS  •  All  CONTIESSOIS  •  EKCTIIC  TOOLS  •  DIESEL  ENCINES 
lOCI  DULLS  •  NTDIAULIC  TOOLS  •  VACUUM  FUMES  •  AVIATION  ACCESSOIIES 


PROGRESS  IN  EXPLOSIVES  . .  . 


DYNAMITE,  KING-SIZE 


1  )i(l  you  know  that  dynamite  comes  in  carlridf'es  this  hifj? 

Hercules  pioiUHTe<l  in  developitif;  these  larger  cartridges 
/  '  L  which  make  for  efficient  blasting  in  large-scale  coal  strip¬ 
ping,  o|H*n-pit  mining,  and  (piarrying  oix*r;dions. 

'I'liese  king-size  cartridges  range  in  diameter  from  1  \'a  in.  to 
11  in.  and  weigh  as  much  as  hi)  Ihs.  when  filUnf.  Spiral-wrap|K*d 
in  Hercuk*s'  own  plants,  tlnw  offer  advantages  in  rigidity  and 
smoothness.  Other  advantagi's;  They  are  e.s.sentially  their  own 
shipping  containers,  are  easier  to  handle  and  use*,  and  can  lx.* 
stackinf  like  cordwood. 


<’hart  iihowii  relntive  stuhility  of  dynAmit^ 
firirep  Mnce  !H3r>.  an  romiwir^d  with  prit'M  of 

othrrmanufjKiurvd  fiMMla.  valuMi=:  ItlU. 


►  HERCULES  POWDER,  COMPANY  ^ 


ExpUmi'es  Department,  9tH)  King  St.,  Wilmington  99,  Del. 


